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PREFACE 


=| NE aspect of American Indian life which remains relatively 
ij unexplored is the nature of the vital or population history. 
The scarcity of accurate source materials is without doubt 
—= 4) the main reason that research along these lines has been 
limited to the grosser facts. As a consequence oi this, a great deal of 
misinformation is current, particularly concerning the longevity of 
Indians. 

The life pattern of a preliterate people gives rise to population 
phenomena differing considerably from our own. The relatively small 
numbers present in even the most populous regions is ample demonstra- 
tion of this fact. And as this mode of life changes, the factors in opera- 





*No note of appreciation can serve to acknowledge the indebtedness of the 
authors to the assistance given this study by a number of individuals. It was 
made financially possible by the Carnegie Corporation of New York, the Carnegie 
Institution of Washington, and the Liquid Research Fund of the Yale School of 
Medicine, in active cooperation with the United States Indian Service. Access to 
the records of San Juan Parish was granted through the courtesy of the Arch- 
bishop of Sante Fe. Assistance in transcription was extended by the Writer’s 
Project of the Works Progress Administration of New Mexico. 
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tion in the process of acculturation must indeed be reflected in the com- 
position of the group itself. 

It is to be hoped that intensive studies of the vital histories of par- 
ticular peoples may prove to be of more than limited significance. The 
researches of the historian and the anthropologist can be enriched by an 
understanding of the biological phenomena that have been associated 
with events and relationships on the social level. The administrator 
who deals with practical problems in reservation life can observe the 
effects of the contact of the white man’s culture and diseases upon the 
group, as well as the results of remedial efforts toward the abolishment 
of dysgenic practices and unfavorable environmental conditions. The 
collection and correlation of data of this type may give rise to contri- 
butions of a theoretical nature which cannot be foreseen at this time. 

In this study, attention is first directed to the rate of change in the 
total numbers of the population present and the composition of these 
totals. Any changes over a period of time in a population such as this, 
unaffected by migration, are caused by shifts in the relationship between 
the number of births and deaths. Only by turning to these two primary 
factors can the causes underlying these changes be understood. As 
epidemics raise special problems in themselves, separate treatment is 
given them. Mortality at particular ages, as well as changes in life 
expectancy over a period of time, are among the topics that are con- 
sidered. 

For a number of reasons, the San Juan Pueblo is a happy choice for 
an investigation of this type. The village has played a significant rdle 
in the early history of the Southwest, and this has served to increase the 
amount of information available concerning it. The presence of settle- 
ments of Spanish-Americans in the immediate vicinity gives us a basis 
for comparisons with a differing people in a similar environment. 

The practice of monogamy, a characteristic of San Juan, permits 
definite determinations of family composition and a comparison of family 
groups at different periods of time. Contrary to many Indian groups, 
the people of San Juan tended to retain family names. Thus it was 
possible to trace some genealogies back as far as 1800. 

The documentary evidence, while not always wholly satisfactory, 
was of sufficiently good quality to insure the essential validity of the 
results that have been obtained from it. The more important sources 
employed are discussed below. 

One source of information that has been neglected by historians is 
the local parish records of the Catholic Church. This church, always 
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in the vanguard of Spanish exploration, early took its place as the center 
of social life in the New Mexico settlements. The records kept by the 
priests of baptisms, marriages, and burials are fairly continuous for the 
parish of San Juan from 1726 to the present day. 

Records of births exist for every year with the exception of the 
period 1820-22. Small gaps of several months or weeks also occur; the 
nature of the various omissions and the means that were employed to 
correct them are discussed in the section on natality. The precise form 
of the records varied from priest to priest, but the information usually 
included the date, name, race, place of birth, and the names of the 
parents. Sometimes the names of the grandparents or notations con- 
cerning legitimacy or social status were entered. 

The marriage records were quite incomplete, and only indirectly of 
use in this study. The records of burials were roughly similar in form 
to those of births. However, as fewer entries were made of burials than 
of births, greater difficulties were encountered in adjusting for the 
known omissions. 

During the 208 year period under consideration, 32 priests were in 
charge of the parish; their names and the tenures of each have been 
included as an appendix. In the short periods between these tenures, 
no records were kept, which was one of the reasons necessitating adjust- 
ment in the figures before they could be used. Occasional inspections 
by the higher church authorities served as a check on the work of these 
men. 

As a supplement to the church records, additional data on the popula- 
tion of the parish and the pueblo were obtained from four main sources ; 
the Spanish civil authorities, the Franciscan fathers, the United States 
census, and the United States Office of Indian Affairs. The original 
records from the first two sources for the years prior to 1790 were not 
available to us, and we have been dependent upon their quotation from 
secondary sources. The documents for the period 1790-1821, however, are 
in the Spanish Archives of New Mexico and photostatic copies of them 
were generously supplied by the Department of History of the University 
of New Mexico. In addition to the United States census records, popu- 
lation counts and estimates were often to be found in the reports of the 
various agents of the Indian Service; annual census figures from the 
Indian Service for the period 1923-1936 were accessible in manuscript 
form. The above sources are discussed at greater length in the sections 
of the paper in which they are employed. 
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To the extent that the data would allow, comparisons have been 
made between the pueblo figures and those from the Spanish population 
included in a section of the parish. It was felt that the latter would 
serve to a certain extent as a control group and as a means of bringing 
out the factors inherent in the Indian life. Since the geographical 
boundaries of the parish have shifted through the years, and because 
the church records are more complete from some districts than others, 
a definite area for the study was determined. The designations “pueblo 
area” and “Spanish area” are used in reference to the two sections of 
the parish under consideration. 


I. INTRODUCTION 


The San Juan Pueblo is located in the parish of that name which 
lies along both banks of the Rio Grande at a distance of twenty-five 
miles northwest of Santa Fe, New Mexico. The valley is very fertile, 
and in the immediate region, in addition to the Indian village, are a 
number of Spanish-American farming settlements. The pueblo, itself, 
is situated near the east bank of the river, and is largely composed of 
single-story adobe houses of one or two rooms. In general, the houses 
are arranged in four rows, separated by two plazas and a roadway. 

Together with the Santa Clara, San Ildefonso, Nambe, Pojoaque, 
Tesuque, and Hano* Pueblo Indians, the people of San Juan comprise 
the Tewa branch of the Tanoan language and are the most northerly 
of the group. 

While mixture with European peoples has been slight, Hrdlitka * 
says with regard to physical characteristics: “The Pueblos are not a 
homogeneous group, but neither are they any more a gathering of 
readily separable distinct anthropological units. They are an old aggre- 
gate of tribes and clans brought more or less together by acculturation 
and intermixtures” (pp. 457-458). Intermarriage with outsiders has 
been mainly with the Apaches and the Utes. 


?The Pueblo of Hano is located in the Hopi Country of northeastern Arizona 
and dates from the time of the Pueblo revolt of 1680-1692. Twitchell, R. E. 
Leading Facts of New Mexican History: Torch Press, Cedar Rapids, lowa, 
P. 737. 

*AleS Hrdli¢tka. The Pueblos. Amer. Jour. of Phys. Anthropol., 20, 1935, 


Pp. 235. 
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SAN JUAN PUEBLO 
& THE STUDY AREA 
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A brief examination of the written history of San Juan may prove 
of value as a background upon which to project our study of the popula- 
tion. 

White contact was first made with these people when a small body 
of troops from Coronado’s expedition entered the pueblo in 1541 in 
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search of food. Fray Rodriquez, who visited the pueblo forty years 
later, describes it as having two or three hundred houses three and four 
stories high. It is possible that other early explorers reached San Juan, 
but if so, no clear record of their visits has been found. 

The colonization of the territory actually began in 1598, when Ofiate 
left Mexico with an expedition consisting of soldiers, missionaries, and 
according to one account, a large herd of stock. The village of San Juan 
became the first Spanish settlement and capital in the Southwest. Ofiate 
extended the existing irrigation system, built houses for his men and 
erected a church. 

The importance of the pueblo soon diminished, however, when in 
1610 the capital was shifted to Santa Fe. Although the Franciscans 
continued their missionary work at San Juan, the number of friars was 
reduced. 

The Indians had originally been quite friendly to the Spanish, but 
this attitude did not long continue. In 1680 under the leadership of 
Pope, a San Juan Indian, a combined uprising of all the pueblos resulted 
in the clearing of the Spanish from the entire region. Reconquest was 
begun in 1692, and in a few years order was established again. Mis- 
sionary work had been interrupted by the rebellion but there is no 
evidence of the length of time the mission had been functioning at San 
Juan when the parish records begin in 1726. For the next hundred 
years the territory continued under Spanish rule. 

In terms of this study, the severe smallpox epidemic in 1781 is of 
great significance. It is discussed together with later epidemics in 
the section on mortality in the pueblo (Section 4.—Mortality: under 
“Epidemics” ). 

During this period both the pueblos and the Spanish settlements 
were molested by roving groups of Apaches, Comanches, and Utes. It 
was the governor’s duty to afford protection against these marauders 
and there are numerous reports of punitive expeditions against them. 
However, the attempts of both the central government and the local 
troops failed to subdue them, and control came only in the latter part 
of the nineteenth century as a result of campaigns by the United States 
Army. . 

With the coming of American trade, following the visit of Zebulon 
Pike to the region in 1806-07, San Juan was recognized as a convenient 
stopping place on the route that led through Taos to Santa Fe. This 
trade was restricted by the Spanish, but was welcomed following the 
revolt by Mexico in 1821. The revolutions of the time had little direct 
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effect in New Mexico except as they were instrumental in producing a 
reorganization of both the government and the church. 

The territorial and boundary disputes between Mexico and the 
United States, which had been occurring for some time, finally led to 
war in 1845. Occupation of New Mexico was accomplished peaceably, 
following its annexation, but shortly thereafter the Pueblos took part 
with the Spanish-Americans in a final revolt in which the governor, 
Charles Bent, was assassinated. 

The first United States Indian Agent, James S. Calhoun, was 
appointed in 1849. Although he was faced with many difficult problems, 
Calhoun soon realized the desirability of fair and honest dealing with 
the Pueblos, and made frequent appeals to Congress on their behalf. 

From this time on, the history of San Juan is intermingled with that 
of the Indian Service policy of the United States Government, which 
has never been adequately recounted, especially in regard to the pueblos. 
To summarize chronologically the significant points: (1) The pueblos 
were recognized essentially as reservations with a distinguishing feature 
that pueblo lands were held communally ; no individual allotments were 
ever made. (2) The Indian educational program, inaugurated in the 
latter part of the nineteenth century, was extended to San Juan in 1874. 
(3) The Pueblo Lands Board and later court rulings determined the 
validity of private claims to property located within the pueblo grant; 
provision was made to compensate Indians for titles to land within the 
grant where the decision was made in favor of private claimants. (4) 
With the passage of the Reorganization Act of 1934, which was accepted 
by San Juan, a new policy in the administration of Indian Affairs was 
brought into existence. Its most significant features are its recognition 
of the Indian tribal councils as governing bodies of the pueblos, promo- 
tion of an enlightened educational policy, an extension of improved 
medical services, and most important, a concerted effort to better the 
Indians’ economic condition. 

Agriculture was the chief means of subsistence of the pueblo peoples 
long before the appearance of the first Europeans. Recently, however, 
they have been able to increase their yield by means of new techniques 
and modern equipment. With the improvement of marketing facilities, 
the income derived from arts and crafts work has increased greatly. 
More recently, income from government employment, including work 
relief, has constituted another source of income. These economic fac- 
tors, in addition to the improvement in medical care, have caused an 
increase in the standard of living. While this standard is by no means 








148 HUMAN BIOLOGY 


high now, we can expect this change to be reflected in the data derived 
from our study of the population. 

Following is a statistical summary of the population, land, and in- 
come of the San Juan Indians in 19383 


I oa ES ae wt da wg ala os ocx eas 589 
rrr 2,000 acres 
Forest and open grazing land.............. 10,175 acres 


Statement of income 





ie aS wictual eal $5,709 
NN a re ee 1,495 
oan cos, a aad «cin: aed! S01 aialooward 26,808 
I Sons cook ct ye usw eee cean'et 1,801 
Oiler mative industries... ..........2..68:. 412 
gS Net =e ae ee eae ee ae 385 
EE eee eee eee ee $36,610 
Average income per capita................ $62.16 
Average income per family‘.............. $279.47 


2. POPULATION 
A. Trends of total population 


The general curve of population change for the San Juan Pueblo 
(Fig. 1) was plotted from the data found in the four supplementary 
sources discussed in the preface. The various figures from Table 1 are 
shown as points, and a smooth curve has been drawn through them to 
give a general picture of the population trends. 

The inconsistencies to be found in the table and chart show that 
our information possesses varying degrees of validity. Of the two 
earliest population figures, the first listed in the table, 300 in 1680, is 
probably nearer the truth than the 400 given for 1707. The latter 
appears to include the Spanish population, and is less authentic than 
Bonilla’s® figures for 1749, in which he differentiates between the 
Indians and the Spanish. Bonilla’s total population is also more com- 
patible with other independent estimates made at about the same time. 
3ancroft quotes without pertinent comment the figure 316 from Tama- 
ron’s report of his visita in 1760. 


* Annual Statistical Report, United Pueblos Agency, December 31, 1938. 
* Calculated on the basis of 131 resident families. 
*The sources referred to in this section are listed in column 4 of Table 1. 
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SAN JUAN PUEBLO 
POPULATION 1790 -1934 
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The earliest population figure for the pueblo in which any real 
reliance can be placed is that for 1790. The census for that year was 
thoroughly and carefully done, as was shown by an inspection of the 
original in the Santa Fe Archives. Each family was listed by the name 
and race of the man and wife, or other family head, together with the 
relationship of the other members to the head, as well as the age of each. 
The total amounted to 203 residents for the pueblo. The figure given 
by Bancroft for 1793 was higher, but for 1799, 202, is more in line 
with the 1790 figure. Considering that the epidemic of 1781 took a toll 
of over 100 lives, it would seem that Tamaron’s figure of 316 for the 
year 1760 was substantially correct. 

The report of 1805 and that of 1821 were cited as being the only 
exact sources for this period. The data for 1808 and 1809 were taken 
from a report made by John Ward, Indian Agent in 1867, and compare 
closely with the total for 1805. 

In 1851, James S. Calhoun sent a census report to Washington in 
which he gave the figure 568 for San Juan. This seems high, and Cal- 
houn himself throws doubt on the validity of the census. The Pojoaque, 
Tesuque, and Nambe Pueblos were demonstrated to have been under- 
enumerated by approximately the same amount as that which seems 
to be in excess at San Juan. 
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TABLE 1 


Population of San Juan Pueblo, 1680-1936 





YEAR POPULATION 


ORIGIN AL SOURCE 


QUOTED SOURCE 





1680 
1707 
1749 


Ventacurt 

Morfi 

Bonilla 

Tamaron 

Spanish civil authorities 
Spanish civil authorities 
Spanish civil authorities 
Spanish civil authorities 
Spanish civil authorities 
Spanish civil authorities 
Franciscan authorities 
Calhoun 

Deputy Marshall 

Ward 

Indian Agent 

Indian Agent 

Indian Agent 

Indian Agent 

Indian Agen 


t 
Special Report, U.S. Census 


Commissioner’s Report 
Commissioner’s Report 
Commissioner’s Report 
Commissioner’s Report 
Commissioner’s Report 
Commissioner’s Report 
. Census 

. Indian Service 

. Indian Service 

. Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 
Indian Service 

. Indian Service 


ccdddacdacdadadcadadacacaagas 
ADNALNNNNANNNNNNNNNNNNNNNAY 


Bancroft, p. 172 

Thomas, p. 95 

Bancroft, p. 252 

Bancroft, p. 279 

Original in Spanish Archives 
Bancroft, p. 279 

Original in Spanish Archives 
Original in Spanish Archives 
Ward's Indian Agent Report for 1867 
Ward's Indian Agent Report for 1867 
Original in Spanish Archives 
Calhoun’s Indian Agent Report 
Ward’s Indian Agent Report for 1867 
Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Special Report, U. S. Census 
Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

Indian Agent’s Report 

U. S. Census Report 
Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Tabulation sheet 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 

Original Census 
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Subsequent census reports are to be found in the annual reports of 
the various Indian Service Superintendents. Although an Indian census 
was required of them each year, lack of interest, personnel, and funds 
caused guesses to be made more often than a thorough count. The 
population counts between 1863 and 1910 that are cited in Table 1 are 
those in which clear evidence was given in the report that a census was 
made; after 1911, annual figures are given. 

The statistics gathered for the federal census of 1890 were carefully 
checked with those persons who had knowledge gained through resi- 
dence in the area. As this was supplemented with conferences with the 
leaders of the Indians, the report represents the consensus of many 
opinions. 

Following the thorough census of 1936, the results were checked 
in every way possible and were finally certified as correct by the Council 
of the Pueblo. 

A test was applied to the most recent census of the San Juan Pueblo 
to determine its accuracy. The population change from census to census 
was taken over the period 1926-36, the increase amounting to 95 per- 
sons. The excess of births over deaths computed for the same time 
span was 92. The difference of three is annually less than a thousandth 
of the mean population for the period. 

It can be seen that the population curve has been constructed from a 
variety of sources. Undoubtedly errors exist in individual censuses, 
even in those culled for use here. However, the general trends in the 
change of population have been made evident. There was apparently 
a decrease of about 100 in the latter half of the 18th century, so that 
around 1800 the population was approximately 200 persons. By 1860, 
it had risen to twice this number, and after levelling off, it has risen 
consistently since 1910 to the value of 586 in 1936. The present popu- 
lation is thus almost a 200 percent increase over the population in 1800, 
and a 46 percent increase over that of twenty-five years ago. Since 1910 
the population increment, computed by the method of least squares, has 
been at the rate of 1.53 percent per year. 

It has been impossible to determine accurately the trend of the Span- 
ish population within the study area with the information available 
because the bounds of this area are not contiguous with those of the 
parish to which the records were often confined. Futhermore, the parish 
boundaries have undergone occasional change. The totals that follow 
are presented only as approximations of the number of Spanish persons 
within the study area. The figures listed for the first four dates were 
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probably ultimately derived from the same records of births and deaths 
that have been employed in this study. The 1910 population was taken 
by the parish priest; that for 1930 was estimated from the 1930 census 
on the basis of the ratio of the 1910 federal census to the church enumer- 
ation. 


YEAR SOURCE SPANISH POPULATION 
1749 ETS Fo DO 346 
1760 he ae in ss in hie sa alee 575 
1790 Spanish Civil Authorities............... 1,330 
1793 Spanish Civil Authorities............... 2,173 
1798 Spanish Civil Authorities............ : 1,971 
1910 Church Parish Census.................. 2,019 
1930 Estimate from U. S. Census............ 2,500 


It would appear that there was but a small increase in the Spanish 
total in the area during the period 1800-1910, with a later increase of 
approximately twenty-five percent by 1930. Undoubtedly large fluctu- 
ations in numbers did take place between 1800 and 1910, but the figures 
indicate that by the earlier of these dates the principal migration of the 
Spanish to the area was over. 


B. Population characteristics—Sex 


Table 2 shows the relationship between numbers of males and 
females for the pueblo and non-pueblo populations. The data for the 
earlier years of the table were taken from the sources listed in Table 1; 
those for 1910 and 1920 were taken from the census reports of those 
years. The ratios indicate almost an equality of sexes at the beginning 
of the 19th century. However, in recent years we find an increased 
predominance of males, which may be due to the elimination of the 
necessity of fighting with the nomadic Indians in the region. These 
later figures are more comparable with the sex ratios for the United 
States as a whole, which have varied between 102.2 and 106.0 in the 
period 1820-1930. 

The sex ratios of age groups for the 1936 San Juan population are 
compared in Table 3 with the Indian language stock to which the pueblo 
belongs as well as with populations of New Mexico and the United 
States. The number of males under fifteen years of age is consider- 


*See Introduction :—campaigns by the U. S. Army. 
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TABLE 2 


Relationship between number of males and females for the 
pueblo and non-pueblo populations 








MALES PER I00 FEMALES 
YEAR 





Pueblo Spanish Area 
CE. cvow sat ovaee coisa eeenen 99 102 
RE cela aetenie aes ewan Crete ot 80 
iis ic teite ce ov bE ood 100 7 
WS os bce camteR ean hears 102 95 
WE os s,cxte tacaee pee ee uses 97 
CE Nov csrws bueCebe cenuaees 126 vas 
RS «ssid 3 aces cos aS es 113 104* 
55h 2k bcamee ues 2A ees 109 103** 
ere rer re 104 





* White population, Rio Arriba County, U. S. Census, 1910. 
** Native white population, Rio Arriba County, U. S. Census, 1930. 


ably less than for the whites and Negroes, but is greater at the older 
ages. This observation also holds true for the Tanoan stock. The 
high pueblo ratio at 65 years and over, 238, is unimportant due to the 
small number of persons in that age group. 


TABLE 3 


Comparison of sex ratios (males per 100 females) by age groups 











SANJUAN TANOAN NEW 

PUEBLO STOCK MEXICO 1930 UNITED STATES, 1930 
1936 1930 White* TOTAL White* Negro TOTAL 
Under 5 92 97 101 101 104 99 103 
5-14 79 98 102 10! 103 99 102 
15-24 107 103 101 101 99 88 08 
25-44 108 125 105 106 101 92 102 
45-64 135 129 126 129 107 117 109 
65 and over 238 160 143 144 100 103 101 
Total 104 112 107 107 102 97 102 





* Native white of native parentage. 
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C. Population characteristics—Age 


Only a few of the many tabulations listed in Table 1 show a clas- 
sification of the population by age. Since the individual ages were given 
in the census of 1790, a comparison of sex and age distribution for this 
year with the years 1930 and 1936 has been made in Table 4. The table 
shows, in addition to the pueblo distribution, figures for the surrounding 
area compared with the white population of the county in 1930. 

The data for 1790 does not show a normal distribution because of 
the effect of the smallpox epidemic of 1781; this resulted in a small 
proportion of persons of 10-24 years of age. The figures are interest- 
ing, however, as they suggest the economic difficulties which must have 
arisen in a group in which over one-fourth were less than five years of 
age, as compared to eleven percent in 1930. In 1790, half of the pueblo 
Indians were between the ages of 15 and 64 years, as compared with 
sixty-one percent in 1930. Of the population over 65 years of age 
little can be said, since the number of persons of such age was small. 

In the Spanish population, the age distribution differs somewhat 
from the pueblo, and is more comparable to that of the later date. The 
proportion of persons under five years was 21 percent, as compared 
with 14 percent in 1930; between the ages 5-14, the proportions were 
equal, with 26 percent for both dates; at ages 15-64, we find 51 percent 
in 1790, as compared to 56 percent in 1930. 

Age distributions were also found for three other periods of time, 
but the groupings were such that comparison with the data presented 
above is difficult. In 1805, thirty-seven percent of the pueblo population 
is listed as being under 12 years of age, while 42 percent were between 
12 and 45 years of age. In 1863, the proportion of adults (females 
between 16 and 70, and males between 18 and 70) is given as 65 percent. 
The census distribution of San Juan Pueblo in 1890 is as follows: 


Age Number Percent 
Under 6 yer. ..2 2. cccccceccccscccsecns 60 14.8 
RS 8 icagh eseinrceeny wana nee ieee 06 23.6. 
WN NR ooh Fos 6S 7 ck ener ehese rowers 242 59.6 
UE tr Os 6.6 nossa ckceweesaeneewnase 8 2.0 





406 100.0 








AGE 
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TABLE 4 
S- Age and sex distribution of San Juan, 1790, 1930, and 1936 
an 
‘is PUEBLO 
le Numbers Percentages 
i AGE 1790 1930 1936 1790 1930 1936 
& & & 2& 2 & 
e o _ re 3 _ eo 3 _ eo 3 _ eo 3 _ rr) _— 
os o I Os) 3 3 
rf SEF S52 S82 S295 2 3 G2 
Il 
t- O- 4 28 25 S4* 24 33 57 33 36 69 28 25 27 9 14 II 12 13 13 
e 5-14 19 21 40 57 65 122 64 81145 I9 21 20 22 27 24 23 30 26 
f 15-24 16 12 28 47 52 99 49 46 95 16 12 14 18 22 20 17 17 17 
25-44 23 31 54 74 51125 70 65135 23 30 27 28 21 25 25 24 25 
Oo 45-64 10 8 18 46 36 82 46 34 8 10 9 18 15 16 16 13 15 
h 6s&over § 5 10 14 4 1 19 8 2 5§ § 5 § 2 4 7 3 5 
Total 101 102 204 262 241 503 281 270 551 101 IOI 102 100 101 100 100 100 IOI 
t 
p 
1 WHITE POPULATION 
, Numbers Percentages 
AGE 1790 1930 1790 1930 
& 2 & & 
= oe _= - i] = | 
: 4%342%4%34 992 4793 
a & & = a a2 &® & A w& & 





Spanish Area Rio Arriba County Spanish Area Rio Arriba County 
O- 4 139 137 279** 1358 1478 2836 Zz 2 x “a 3. we 
5-14 188 157 345 2594 2549 5143 2 24 26 2 2 26 
15-24 122 125 247 1863 1845 3708 1 19 19 19 19 19 
25-44 147 152 2090 2274 2388 4662 @2@ 82 2 @s =m 


45-64 57 65 122 1384 1100 2484 9 10 9 ‘2. 2 2 
65&over § 14 19 498 322 820 I 2 I 5 3 4 
Unknown 8 6 14 3 14 17 I I I 





Total 666 656 1325 9074 96096 19670 100 100 100 I0I 99 100 





* Total contains 1 of unknown sex. 
** Total contains 3 of unknown sex. 
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D. Population characteristics—Family size 


Sufficient information is available to make possible an analysis of 
family size for the study area in 1790. The number of families and 
their mean and median sizes are shown in Table 5. The mean size of 
the pueblo family was smaller (4.2) than the Spanish (4.7), even when 
those designated as sirviente in the latter group were eliminated (leav- 
ing 4.5); the differences, however, are not statistically significant. 


TABLE 5 


Mean, median, standard deviation and coefficient of 
variation of family size 








STANDARD COEFFICIENT 
NUMBER MEAN MEDIAN DEVIATION - 

VARIATION 
ios oe ck ae nes 49 4.2 4.4 1.7 42 
Spanish area, 1790............ 286 4.7 47 2.3 50 

Spanish area, excluding servant, 

A NS Rens 286 4.5 4.6 2.1 48 
MND gan bin ccnsienadtam 124 4-3 3.8 2.6 60 





The leading unit in the household in both groups was the man and 
wife; 75.5 percent of the pueblo families and 76.3 percent of the Span- 
ish families were thus headed. Those having a man only as head 
amounted to 12.2 percent in the pueblo and only 4.9 percent among the 
Spanish ; those having a woman only as a head comprised 12.2 percent 
of the total in the pueblo, and 17.8 percent among the Spanish. 44 of 
the 51 Spanish families with a woman alone as head had children or 
relatives in the family group. It is evident that the widowed Spanish 
male had greater success at remarriage than the Spanish female. 

The pueblo families included children in a greater percentage of cases 
than did the Spanish (85.7 percent as against 80.1 percent) ; relatives 
were also included to a greater degree (18.4 percent compared with 10.8 
percent). Eleven percent of the Spanish families possessed servants, 
usually of Indian or mixed-Indian origin. 

As an additional comparison, the last row of Table 5 shows similar 
data for the 1931 pueblo population. In that year the mean family size 
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was larger, but this is due to the presence in greater proportion of 
large-sized families, as the median family size is smaller than in 1790. 

In 1931, 61 percent of the pueblo families were headed by a man 
and wife, 27 percent by a man only, and 12 percent by a woman only. 
Three-fourths of the families in 1931 contained children as compared 
with 85.7 percent in 1790; 22.0 percent included relatives as compared 
with 18.4 percent in 1790. 

It would appear from these figures that the pueblo family now pos- 
sesses many more of the characteristics of an aging stock than in 1790; 
there are proportionately fewer children, more families with only a man 
or woman as head, and a smaller median family size. It should be 
remembered that the 1790 population is that of a group nine years after 
a disastrous epidemic and in the full course of recovery. Thus, the com- 
parisons made above are only valid to the extent to which one accepts 
the 1790 description, with its relation to the epidemic, as typical for 
that period. 


3. NATALITY 


A. Methods of analysis 


After translation and transcription of the church records, the births 
for each year were tabulated by sex,’ as well as by place of residence 
of the family. The locality was classified according to pueblo, Spanish 
area, outside the study area, or outside the parish (of which there were 
scattered entries). In the earlier years, occasional births to Indians 
not native to San Juan were entered. These were presumably the natal- 
ity records of slaves captured in warfare and kept in captivity; they 
were listed separately. 

Annual tabulations of the date of birth were made wherever included 
in the records. In the two periods of years, 1726-1766 and 1772-1775 
inclusive, the entries recorded the date of baptism only, and these desig- 
nations had to be used for tabulation instead of the date of birth. The 
error involved by this procedure was small and amounted to only one 


or two births a year.® 


™The sex ratios (males per 100 females) were as follows: Total, 102.5; 
Pueblo, 97.1; Spanish area, 104.3. 

*Sample tabulations of intervals between birth and baptism for those years 
in which both dates were given showed a mean of 7.4 days and a median of 5.6 
days’ interval between them, the standard deviation being 15.1 days. 
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Following this primary tabulation of the births, certain corrections 
were applied to those years or groups of years in which discrepancies 
were noted. These were as follows: 


Place of birth not entered. This occurred for a total of twenty years 
at various intervals throughout the period studied, the largest span being 
seven years. However, it is possible to distinguish the Spanish names 
used by the San Juan Indians from those used by the Spanish population, 
and from this the relative place of habitation can be derived. One of 
us (E. H. P.) who had been a resident in the pueblo for several years 
in close contact with the parish families, acquired the ability of recogniz- 
ing this distinction. The names entered during these years in which 
the race was not designated were divided into Spanish and Indian accord- 
ing to her decision. 

The tabulated totals of Spanish births, as indicated by the name, 
were then subdivided into a total for the Spanish area and the rest of 
the parish outside the study area. This was done by employing the mean 
ratio (Spanish area to the parish as a whole) of the totals for the four 
years preceding and following the period of name-codification. 

Assignment of births when place was omitted. These differ from the 
first corrections by being omissions of locality during the years in which 
this entry had regularly been made. Where these were encountered, 
the births of adjacent years were examined to see if the family residence 
was given in the record of other children of the family. In a substantial 
majority of the cases this search was successful. The remainder were 
allocated to pueblo or Spanish area by name, as described above. The 
number of such births was too small, as a rule, to be further refined by 
partial allocation to the Spanish group outside the study area. 

Missing pages. It was apparent that certain pages had been removed 
from each of the records for three individual years. These omissions 
were corrected by dividing the number of births recorded for the year 
by the number of months to which they apply; the average number of 
births per month having been obtained, this figure was then multiplied 
by the number of months for which there had been records on the mis- 
sing pages. 


* A test sample of 154 names was taken from years that were adjacent to those 
in which the race and locality were unknown. The result showed that she was 
successful in designating correctly 88.3 percent of them as to race through the use 
of the given and family names of the child and the father, and the maiden name 
of the mother. 
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Intervals between the tenures of priests. In the earlier years espe- 
cially, a period of time varying from several days to a few months occur- 
red between the tenures of the various priests. The number of births 
which were not recorded during these intervals was estimated by calcu- 
lating the average number for a week or a month during the portion of 
the year where entries were made and applying it to the length of time 
where no records were kept. 

Omitted years. The general summation of the birth time-series was 
performed by means of five-year totals. In certain years, 1741-43, 1745, 
and 1853-54, defects in records were evident. These years were not 
included for the five-year intervals in which they occurred. The period 
1820-24 was one of markedly defective records, which, in addition, con- 
tained no record of place of birth. The best policy appeared to be to 
omit this period from the study. 


B. Trend of total births 


Following the above adjustments, a total of 12,632 births was 
obtained for the 209-year period 1726-1934. Of these, 3,060 or 24.2 
percent occurred in the pueblo and 9,572 or 75.8 percent in the study 
area outside the pueblo. The adjusted totals for births during the five- 
year intervals are given in Table 6. 


BIRTHS IN THE STUDY AREA 
1726 — 1934 


BY FIVE YEAR INTERVALS 
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TABLE 6 


Natality in the study area, 1726-1934 and annual birth rates (per 
1,000 population) for the pueblo, 1790-1934 











PUEBLO SPANISH AREA TOTAL 
— Number Birth Rate Number Number 
1726-29 es + ei 25 51 
1730-34 ie 61 102 
1735-39 72 130 
1740-44 nnn 62 05 
1745-49 oe 57 76 
1750-54 er 57 113 
1755-59 40 eedennl 83 129 
1760-64 a 134 188 
1765-69 a 104 I5I 
1770-74 — 123 183 
1775-79 — °° °&«© sane 121 180 
1780-84 _ 147 198 
1785-89 or 239 311 
1790-94 63 62.4 216 279 
1795-99 62 61.1 202 264 
1800-04 65 63.4 246 311 
1805-09 47 448 212 259 
1810-14 7 53.3 304 361 
1815-19 70 62.8 299 369 
1820-24 ie. <a Cie t~—‘it‘CC es 
1825-29 60 48.6 296 356 
1830-34 69 52.3 325 394 
1835-39 45 32.3 258 303 
1840-44 60 40.5 291 351 
1845-49 70 44.7 400 470 
1850-54 82 49.2 390 472 
1855-59 94 52.8 335 429 
1860-64 104 55-3 283 387 
1865-69 105 52.5 314 419 
1870-74 97 47.0 225 322 
1875-79 99 47.9 224 323 
1880-84 97 478 278 375 
1885-89 99 49.9 299 398 
1890-94 103 52.3 320 423 
1895-99 113 57-5 289 402 
1900-04 122 61.9 310 432 
1905-09 108 54.0 261 369 
1910-14 92 45.2 263 355 
1915-19 96 45.5 245 341 
1920-24 92 41.3 290 382 
1925-29 96 39.0 306 402 


1930-34 98 36.4 327 425 
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The curves for the pueblo and the Spanish area, shown in Fig. 2, 
differ markedly. The former shows a rather consistent value during 
the years from 1750 to 1835, with only a slight upward trend. After 
1835-39, the curve rises steadily during the next thirty-five years to 104 
in 1860-64. It fluctuates very little thereafter, with the excepton of a 
minor rise in 1895-1909. In the case of the Spanish curve, however, a 
rapid rise takes place during the period 1726 to 1814. Following 1815, 
it no longer shows a consistent rise, but fluctuates widely around 
approximately 300 births. The peak of the entire curve is reached in 
1845-59, with 400 births, which subsequently is reduced to 224 in 1875- 
79. The curve then rises steadily until 1890-94, when it again recedes. 
Since 1915-19, a sharp rise has again occurred. 

One is at a loss to explain the behavior of the Spanish area curve 
of births. The curve seems not to be a reflection of the incomplete 
phases of recording or of the influence of epidemics, since such would 
also be in evidence in the pueblo curve. The fluctuations do not con- 
form in any way to the tenures of the various priests. 

The pueblo curve is remarkably uniform, considering the small 
population involved, and can be regarded as evidence of the essential 
accuracy of the pueblo birth statistics. 


SAN JUAN PUEBLO 
THE BIRTH RATE 1790-1934 


BY 5 YEAR PERIODS 
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The birth rate curve in Fig. 3 is the result of applying the smoothed 
population curve of San Juan Pueblo ™ to that of the births in Fig. 2 
for the years since 1790. The result, therefore, contains the errors 
inherent in the two, and must be interpreted with considerable caution. 
The low point on the curve at 1835-39 may have been due to the com- 
bined typhoid and smallpox epidemic of the period 1835-44. We can 
doubtfully speak of three peaks in the curve, the first, 1815-19, the 
second, 1860-64, and the third 1900-04; the intervals between them are 
45 and 40 years respectively. The ascent to the last peak of 62 per 1000 
population was begun in 1870-74; the decline from it has been sharp 
and consistent to the rate in 1930-34 of 36.4 per 1000 population. The 
trend has been observed in the population changes of many other groups ; 
as the environmental and economic conditions improve, the birth rate 
falls. 

The lack of a population curve prevents the computation of birth 
rates for the Spanish area. If the population data given above (see 
Section 2.—Population: the latter part of “Trends of Total Popu- 
lation”) are applied, however, to the five-year totals of births, centering 
in the year in which the census was taken, one obtains rates of 33 and 18 
per 1000 for 1790 and 1793 respectively, and of 25 and 26 for the periods 
centering on 1910 and 1930. All of these rates are well below those 
of the pueblo and tend to indicate a deficiency in the births recorded, 
especially for the earlier period. 


C. Plurality 


It was possible to examine the birth lists from 1800 onwards for 
multiple births. The majority of these were designated as such, and the 
remainder were obtained in the baptismal records by checking the lists 
by dates, place of birth, and names of parents. 

Records of 68 cases of multiple births were found, of which eleven 
were in the pueblo, and the remaining 57 in the Spanish area. On the 
basis of the total recorded births during the 135-year period, the ratio of 
plural births per 1000 baptisms in the pueblo was 4.8, and in the Spanish, 
7.2. An application of the Chi-square test shows the difference to be 
statistically insignificant. Both ratios are relatively low, however; the 
figure in 1930 for the U. S. Birth Registration Area was 11.6, and for 


See Fig. 1. 
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New Mexico, 12.6. The low figures for the study area suggest a 
possible racial difference in the incidence of twinning.” 

One case of triplets was recorded, occurring in the Spanish area in 
1930; the infants were all males. Of the 67 twin births (the numbers 
are too small to break down by area), 17 were both males, 22 both 
females, and 28 a male and a female. Expectancy on the basis of the 
binomial distribution was respectively 17, 17, and 33. The difference 
between the observed and expected data are statistically insignificant. 

The above findings, of course, exclude stillbirths and also livebirths 
where the infants died before baptism. The loss due to the latter is 
not apt to be large because of the practice of early baptism; the defect 
in the statistics due to unrecorded stillbirths can only be conjectured. 


D. Fertility 


In 1931, Aberle }* conducted a study of the pregnancies and birth 
intervals among the San Juan pueblo women. She reported between 
nine and fourteen pregnancies in a reproductive span. The modal birth 
interval calculated for women with two or more children was shown to 
be approximately twenty-four months for the San Juan and Santa Clara 
pueblo women, both today and a century ago, which is the same as the 
figure obtained for white women in the United States for similar 
periods. 

The fertility ratio which, in addition to the reproduction span, takes 
into consideration the number of women of child-bearing age, shows a 
decrease in fertility in comparison with modern fertility ratios (see 
Table 7). (Pueblo 1256 in 1790, Spanish Area 1007 in 1790). The 
pueblo ratio (553 in 1930, 621 in 1936) ranks in value with that of the 
State of New Mexico (570 in 1930) and for the Indian population of 
the United States (680 in 1930). 


4. MORTALITY 
A. Trend of total deaths 


The annual death totals were adjusted in a manner similar to that 
described above for births.1% This was necessary for non-entries of 
"G. W. D. Hamlett: Human twinning in the United States: Racial frequen- 
cies, sex ratios and geographical variations. Genetics, 20:1935, pp. 250-258. 
2S. B. D. Aberle: Frequency of pregnancies and birth interval among pueblo 
Indians. Amer. Jr. Phys. Anthropol., Vol. 16:1, 1931, pp. 63-80. 
® See Section 3.—Natality: under “Methods of analysis”. 
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TABLE 7 


Comparison of fertility ratios of different periods 








RATIO OF 
WOMEN CHILDREN 
— 15-44 YEARS  UNDERS YEARS CHILDREN TO 
WOMEN 
Pueblo 
OE inictswtenesavaeere uaa 43 54 1256 
i asi als 103 57 553 
ARTES ST RSS ere yee III 69 621 
Spanish Area 
I ier ola cane aa mers 277 279 1007 
New Mexico 
WS sis i vesdtarccins acter 04,486 53,853 570 
United States 
1930 Native white......... 22,618,172 9,899,608 438 
IE ik cecs cekencas 3,131,885 1,230,206 393 
ER ee 68,508 46,680 680 





place of death, intervals between tenures of priests, and omitted years. 
Birth records were examined to determine which years were actually 
missing, since the totals of annual deaths were so small that chance 
distributions could well have accounted for years in which no deaths 
were recorded, especially in the pueblo. It was also impossible, for the 
same reason, to discern from dates of deaths whether missing pages 
meant that death records had been removed from the volumes, or 
whether pages had been torn out because they had been spoiled and the 
material recopied on the next page. 

The adjusted deaths over the 209-year period 1726-1934 total 5,485. 
Of these, 1,846, or 33.7 percent, were in the pueblo and the remaining 
3,639 (66.3 percent) in the Spanish area. 

A comparison of death totals with those of births shows a marked 
discrepancy in the former. Even if the birth records were complete, 
which they are not, the total deaths over such a period of time as 209 
years should approximate the number of births. For the pueblo the 
death total is 61.2 percent of that for births; for the Spanish area it is 
only 38.0 percent. The discrepancy is serious, particularly in the case 
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Mortality in the study area, 1726-1934, and annual death rates 
(per 1,000 population) for the pueblo, 1790-1934 
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TABLE 8 











si PUEBLO SPANISH AREA TOTAL 
er Number Death Rate Number Number 
1726-29 a 7 53 
1730-34 a. S “aie 4 15 
1735-39 3 __ erevese 4 7 
1740-44 I 2 3 
1745-49 ll i 16 54 
1750-54 . 17 65 
1755-59 — !~ 9 47 
1760-64 ie. —- - aie 20 80 
1765-690 22 63 
1770-74 i 16 57 
1775-79 . . wz 23 47 
1780-84 eee 304 426 
1785-89 . 160 218 
1790-04 57 56.4 114 171 
1795-90 39 38.4 60 99 
1800-04 43 42.0 152 195 
1805-09 28 26.7 58 86 
1810-14 60 56.1 134 104 
1815-19 83 74.4 199 282 
1820-24 ee nn ne 
1825-29 36 29.1 126 162 
1830-34 21 15.9 46 67 
1835-39 7 5.0 37 44 
1840-44 43 29.1 168 211 
1845-49 23 14.7 132 155 
1850-54 26 15.6 78 104 
1855-50 42 23.6 119 161 
1860-64 41 218 79 120 
1865-69 41 20.5 85 126 
1870-74 46 22.3 70 116 
1875-79 30 14.5 46 76 
1880-84 43 21.2 50 93 
1885-89 35 17.6 61 06 
1890-94 71 36.0 158 229 
1895-99 69 35-1 194 263 
1900-04 46 23.4 148 194 
1905-00 92 46.2 102 194 
IQIO-14 64 31.4 110 174 
1915-19 78 37.0 133 211 
1920-24 49 22.0 127 176 
1925-29 58 24.0 114 172 
1930-34 44 16.4 135 179 
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MORTALITY IN THE STUDY AREA 
1726 - 1934 


BY FIVE YEAR INTERVALS 
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of the Spanish. The curves of mortality, even more than the natality 
curves, should accordingly be regarded as approximations to the true 
situation within the area studied. They are presented here only to indi- 
cate the general trend of mortality and its evidenced relation to the 
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population curve. The five-year totals of deaths are given in Table 8 
and Fig. 4; the corresponding death rates are in Fig. 5. 

Mortality in the pueblo fluctuated markedly during the period 1726- 
1849. Severe epidemics occurred from time to time to double and even 
treble the previous number of deaths. From 1850-54 to the turn of the 
century the deaths slowly increased ; subsequent to 1905-1909 the number 
has been decreasing. The corresponding curve for the Spanish area 
shows an even more marked variation. After the low recorded mortality 
previous to 1780-84, sharp and irregular fluctuations ensue throughout 
the entire nineteenth century, the last high peak occurring in 1895-99. 

The curve of the pueblo death rate ' reflects the highest rate (74 per 
1000 population) in the period 1815-19. Following an epidemic period 
in 1849-54, the curve irregularly rises to a rate of 46 per 1000 in 1905-09. 
From this point it has since receded to 16 per 1000 in 1930-34. 


B. Epidemics 


Lack of completeness necessarily limits description of the total span 
of mortality rates, but when daily records are available, the time, and to 
some extent, the magnitude of sharp and abrupt fluctuations may be 
determined with some accuracy. It is obvious that the sudden changes 
in mortality which have occurred from time to time can largely be 
attributed to epidemics. The more prominent of the nine which are 
recorded are worthy of mention; that of 1855-59 was apparently not 
sharply epidemic in nature, the deaths being somewhat evenly distributed 
over the entire five-year period. The remaining eight are shown in 
Figs. 6 and 7. 

The epidemic of 1781 was the greatest in the modern history of the 
Southwest. Of the 9,104 inhabitants of the mission pueblos enumerated 
in 1760, Bancroft states that 5,025 died during this epidemic. In San 
Juan, the annual recorded burials for seven years were: 


Year Pueblo Spantsh area 
ee lee oS on OLS haan’ 3 

Sc cwita ganas s weer en as 2 5 
re ree Ce 8 12 

ei Shak even a ae 15 58 

SN Ui ioite tes oie SX waeeeoes 95 216 

WE kas vin eee bes Gemeeee 1 5 

ME niki. aiacawdces Fras 2 6 


* Shown in Fig. 5. No curve has been drawn for the Spanish area because of 
the lack of a population curve. 
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The relative magnitude of the attack is revealed when one recalls 
that in 1790 the pueblo population was 203, while that of the Spanish 
area was 1330. 

This epidemic began in San Juan in the latter part of January, 
reached its peak in the week of February 15-19, and rapidly receded to 
normal by the middle of March. The curves, especially that for the 
pueblo, are of the type described by Brownlee’ as occuring only when 
the exhaustion of susceptibles limits the rise in numbers of deaths. He 
ascribes this situation as existing in those instances of rapid and severe 
mortality from smallpox which were frequent throughout the world 
before the nineteenth century.1® The curves are Type IV of Pearson’s 
frequency curves and have almost identical mathematical constants. 


* John Brownlee. Statistical studies in immunity; the theory of an epidemic. 
Proc. Roy. Soc. of Edinburgh., Vol. 26, 1905-1906, p. 484. 

*It is interesting to note that the pueblo curve is quite similar to that of the 
calamitous Boston smallpox epidemic of 1721 when out of a population of 5,000 
inhabitants not protected by a previous case of the disease, 4,500 were attacked. 
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It is safe to surmise that the 1781 epidemic was the first to appear 
in the region for many years, otherwise its devastation would have been 
limited to a small number of previously uninfected persons. Smallpox, 
however, appeared frequently in epidemic form throughout the nine- 
teenth century. The epidemic of 1788-89 was also one of smallpox, as 
presumably was that of 1800 (Fig. 7). Vaccination was first introduced 
in 1804 according to Bloom" and earnest attempts were made by the 
Spanish authorities to reduce the prevalence of the disease ;!* reports are 
available to show that in 1805, at least 3,610 persons were vaccinated in 
New Mexico; in 1809, 1,097, and in 1810, 1,157. 

Although it has not been possible to definitely identify the causes of 
the epidemic curves for 1816, 1826, and 1846-47, it is certain that small- 
pox was still a major disease and broke out in epidemic form at oc- 
casional intervals. 

The cause of the San Juan epidemic of 1890-91 is also not clear. 
However, the reports of the Indian agent for 1889 and 1891 contain 
references to smallpox and diptheria among children of other pueblos. 
The epidemic of 1899 was apparently due to smallpox, but when the 
agent was describing the epidemic throughout the pueblos as a whole, 
he mentioned only one case at San Juan.’® 


C. Infant mortality 


As the record of age at death was not routinely entered in the church 
registers, little can be ascertained concerning the differences in the 
mortality rate over the life span in the San Juan area. In certain periods 
the age was noted, but only spasmodically for the adults, and with 
rather indefinite figures for infants and children. Our summary of the 


*L. B. Bloom. Early vaccination in New Mexico. Publication No. 27. 
Hist. Soc. of New Mexico, Santa Fe, 1924. 

**Governor Alencaster ordered in 1805 that a count of those who had not had 
smallpox be included as a part of the census which was soon to be taken. It was 
found that of the 3,463 children under 12 years of age in the pueblos and Spanish 
settlements of central New Mexico, 1,105, or less than one-third had not been in- 
fected with the disease. Of the 77 children in the San Juan Pueblo, 50 had been 
afflicted with smallpox. No analysis was given in the case of men and women 


because, as the alcalde states in a footnote: “in all this jurisdiction no one has been 
found who is more than six years of age who has not suffered from the sickness of 
smallpox”. 


’ This report also mentions an incidence of malaria in almost all of the pueblos, 
especially in those of Sandia and Cochiti; in previous years, reference had been 
made to the prevalence of the disease at San Juan. 
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data of the last named group is only an inexact approximation of 
mortality at very young ages. In regard to the proportion of deaths 
under one month to the deaths under one year the figures seem to be 
fairly reliable. 

Summarized in Table 9 are the findings regarding infant mortality 
during those periods in which attempts were made to indicate the age 
at death. Three designations were customarily used: (1) the age by 
days, weeks, or months was given, (2) age was listed as “one year”, and 
(3) the death was merely characterized as that of a “child”.° All 
rates in the table are based upon the number of births adjusted as 
described in the section on natality. 

The results do not indicate any substantial reduction in infant and 
child mortality during the period studied for either the pueblo or the 
Spanish areas. The high rates for 1780-1819 are due to the smallpox 
epidemics of that period. The rate for the pueblo in 1925-34 of deaths 
entered as under one year and one year (B, Table 9, 222 per 1,000 births) 
appears to be a reasonably accurate measure of infant mortality, for it 


TABLE 9 


Infant and child mortality in the study area. Ratios per 1ooo births 








YEARS PERIOD OF YEARS ones as aa 
A B C A B Cc 
1746-1764 19 240 «316 = 327 19 31 35 
1780-1819 40 115 123 442 48 60 321 
1840-1849 10 24 89 =. 202 35 60 «6184 
1850-1874 25 33 47 162 20 31 124 
1875-1899 2 14 25 143 10 14 135 
1900-1924 2 26 45 234 22 34 104 
1925-1934 10 160 222 222 115 134 134 





A—Includes deaths entered as under one year only. 
B—Includes deaths entered as under one year and one year. 
C—Includes deaths entered as under one year, one year and ‘child’. 


” The first is a proper designation of death under one year of age, and the 
second also signified an infant death in the vast majority of cases. The third, how- 
ever, seems to have been used in different ways: to indicate deaths of children under 
one year, of children of ages less than one year together with those over one year, 
or to denote the latter only. 
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TABLE 10 


Proportion of deaths accurately determined as dying under one year 
of age which died under one month of age 








NUMBER OF INFANT DEATHS DEATHS UNDER ONE MONTH 
wnens Pueblo Spanish Area AS PERCENTAGE OF DEATHS 
Under one Under one Under one Under one UNDER ONE YEAR 
month year month year Pueblo Spanish Area 
1775-99 28 50 21 123 56 17 
1800-24 20 46 25 124 44 20 
1825-49 I 15 18 56 7 32 
1850-74 12 26 12 53 46 23 
1875-99 4 37 II 67 II 16 
1900-24 5 46 10 57 II 18 
1925-34 8 31 13 66 26 20 





agrees with that of 231 per 1,000 live births obtained by Aberle** in a 
careful study of infant mortality in the same pueblo for the years 
1885-1930. 

Table 10 shows the proportion of infants who died under one month 
of age, out of the total number whose date of death had been ascertained 
by matching birth and death records as having occurred in their first 
year of life. Modern experience demonstrates that those dying before 
reaching the age of one month are usually those injured or weakened by 
birth injuries or congenital abnormalities ; those dying after reaching the 
age of one month succumb to disease or other environmental disarrange- 
ment. Ruling out the data for the uncertain period 1825-49, the table 
indicates that prior to 1875 an unduly large proportion of infant deaths 
in the pueblo were under one month, a condition which has since im- 
proved. Such a change is not observable for the Spanish area. If the 
modern interpretation of neonatal mortality (deaths under one month 
of age) holds for the entire period under consideration, the figures 
suggest confinement practices among pueblo women which were ex- 
tremely detrimental to the safety of the child, but which were modified 
in the last quarter of the nineteenth century. 


=S. B. D. Aberle. Child mortality among Pueblo Indians. Amer. Jr. Phys. 
Anthropol., Vol. 16:3, 1932, p. 339. 
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D. Mortality of 1790 population 


The incompleteness of the death records offered little promise of 
success in applying the usual direct methods of mortality analysis to 
them. Consequently, a special procedure was attempted, that of match- 
ing records of death against those of birth in earlier years. This method 
was not wholly successful because of difficulties with names. Infant 
deaths were most often identified. This resulted in too great an 
emphasis upon the population of the youngest age groups. It was also 
apparent that deaths of older persons were not always listed. In such 
cases it is possible that the church did not participate in the burial 
ceremony or the burials at home were not recorded. 

It appeared, however, that better identification could be achieved 
if the time intervals during which names might have been altered were 
made as short as possible. This could be accomplished, at least to a 
certain degree, by making use of the 1790 census,”* in which sufficient 
information was given for adult family members to permit checking 
against the death records. As these persons were nearly all over the 
age of twenty, the interval between the recording of their ages in 1790 
and the date of death was considerably shorter than if birth records 
had been employed. Since names of children were not entered, only 
the designation hijo or hija (son or daughter) and the age could be 
used for identification. Consequently little could be done in establishing 
the age at death for those who were then under twenty years old. 


TABLE 11 





OVER TWENTY YEARS OF AGE 








Number on Number Percent 

Census Identified Identified 
FN es ce cae nae 98 59 60 
CREE I views Savntoucns 556 155 28 
BE dc Se dierieeaetenes 372 104 28 
Indian and mixed........... 184 51 28 
MINED isis ccna elo ee cates dias 8 o oO 

er ee, eer ee 662 214 32.3 











™See Section 2. Population:—under “Trends of total population”. 
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Of a total of 1,534 recorded in the census, only 279 or 18.2 percent 
were identified. However, of the 662 known to be over twenty years of 
age, 214 or 32.3 percent were found on the death lists. These were 
classified according to race and residence (cf. Table 11). 

Although but a few conclusions can be drawn from these samples, 
yet to the extent that they give a reliable picture of the population then 
existing, indications can be shown of mortality among persons over 
twenty years of age during the years that follow. Table 12 and Fig. 8 
show the percentage distributions by age of the identified portions com- 


TABLE 12 


Age distribution of population of the 1790 total census 
and the identified portions 














PUEBLO OUTSIDE PUEBLO 
AGE Spanish Indian & Mixed Total 
Census Ident. Census Ident. Census Ident. Census Ident. 
Sample Sample Sample Sample 
20-29 27 16 151 32 80 19 231 51 
30-39 29 14 78 16 44 13 122 29 
40-49 23 17 7! 27 34 15 105 42 
50-59 5 2 48 22 15 I 63 23 
60-69 10 6 15 3 8 2 23 5 
70-79 3 3 6 3 2 Oo 8 3 
80-89 I I 3 I I I 4 2 
Total 98 59 372 104 184 51 556 155 
Percent 
20-29 28 27 40 31 43 37 42 
30-39 30 24 21 15 24 26 22 19 
40-49 23 29 19 26 19 29 19 27 
50-59 5 3 13 21 8 2 II 15 
60-69 10 10 4 3 4 4 4 3 
70-79 3 5 2 3 I oO I 2 
80-89 I 2 I I I 2 I I 
Total 100 100 100 100 100 100 100 100 
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pared to those of the total census. These percentages indicate that for 
the pueblo the sample was fairly representative of the population as a 
whole, while for the non-pueblo population the sample was deficient at 
ages below forty years and in excess at older ages. An average age at 
death computed for each group as a whole would therefore not be 
accurate in describing the total Spanish mortality. 

Distribution of the identified portions with respect to sex was not 
markedly different from those of the census when the relatively small 
numbers are considered. The greatest discrepancy was found for the 
Indian-mixed identified portion, which contained 51 percent males as 


SAN JUAN STUDY AREA 
AGE DISTRIBUTION OF POPULATION 1!790 


BY CENSUS & IDENTIFIED PORTIONS 
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Ficure 8 


against 44 percent for the total Indian-mixed group. The identified 
portion from the pueblo showed 54 percent males as against 49 percent 
for the total pueblo census. 

On the basis of the small numbers contained in these identified 
portions, only the most elementary interpretations were undertaken. A 
summary of the data is presented in Table 13, in which the mean years 
to death of the individuals falling within the specified age groups, was 
listed.73 


“= The value for the pueblo in the first line of the table indicates, for example, 
that the sixteen persons of the identified pueblo sample who were between 20 and 
29 years in 1790 lived, on the average, 22.5 additional years; their mean age at 
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One can observe in Fig. 9 that the pueblo experience was such as to 
indicate a higher mortality than that found for the area outside the 
pueblo for all except the last age groups. The subdivision of the area 
outside into Spanish and Indian-mixed does not reveal any significant 
trend. 





MEAN AGES TO DEATH OF IDENTIFIED PERSONS 
SAN JUAN CENSUS OF 1790 





a CD Puesio 
SPANISH AREA, TOTAL 
“ “ SPANISH 
“ * INDIAN & MIXED 


YEARS TO DEATH 
































20-29 30-39 40-49 50-59 70-79 80-89 
AGE 
FIGURE 9 


Considered as curves of life expectancy, the results indicate that a 
longer span of years was lived by those reaching the age of 40 than 
might have been expected from the decline in life experience from ages 
20-29 to ages 30-39. It is difficult to conceive of a situation which gives 
rise to an excessive mortality at ages 30-39 over that of ages 20-29 and 
40-49. Tuberculosis and syphilis have been suggested, but it is unlikely 
that these diseases strike harder in that particular age period than in 
the adjacent ones. 

It is interesting to compare the indications of life expectancies shown 
in Table 13 with results obtained for other population in other times. 
Strictly comparable age periods to that of 20-29 years are not obtainable, 
so for Table 14 the age of 25, which is at the center of our span, has 
been employed. 


the time of census was 23.9 years. This value, 22.5, is roughly comparable to 
the expectation of life values of modern life tables if one keeps in mind that the 
present data are aciual experienced years of life and not theoretical values derived 
from the mortality observed within any short span of time. 
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TABLE 13 


Mean years to death, by broad age groups, of the identified portions 
of the 1790 Franciscan Census 





PUEBLO OUTSIDE PUEBLO 
Spanish Indian & Mixed Total 
o 2 - z » ha » z 
AGE wa won «6 m2 & wa 
<2 > <2 > <2 mE <2 mE 
3 3 

6 <,6 ma S 2.0 8 
g 39 JO 5 89 $0 5 §Y JQ ¢ BY Fa 
Zan S32 2Z2aeus383 2A SES Zan se 





20-29 16 23.9 22.5 32 24.6 30.2 19 24.1 25.7 51 24.4 28.5 
30-39 14 34.1 15.6 16 34.6 16.1 13 34.6 189 29 34.6 17.3 
40-49 17 43-4 15.8 27 44.2 19.7 15 43.2 18.7 42 43.9 19.3 
50-59 2 55.0 13.0 22 54.6 15.9 I 50.0 19.0 23 544 16.0 


60-69 6 662 6.7 3 63.7 6.0 2 61.0 I1.5 5 626 8.2 
70-79 3 707 43 3 718 60 a 373 60 
80-89 1 87.0 5.0 1 83.0 3.0 1 800 20 2 815 25 
Total 59 104 51 155 





The expectations of life given for Rome and Roman Egypt, about 
2,000 years ago, are the only values given which approximate that of 
22.5 years for the pueblo. No modern life table, not even the one for 
Breslau, Germany, in 1687-1691, gives as low an expectation at the age 
of 25 as that for the pueblo; the Breslau figure is similar to our own 
value for the Spanish area. The table also shows that life expectancy 
at the age of 25 changes slowly, as it increased only a few years in the 
United States during a thirty-year period which brought extensive 
environmental improvements and applications of preventive medicine. 
Therefore, the difference between the causal factors of mortality in the 
Southwest about 1800 and those of the United States today must be 
very great. 


E. Mortality in recent years 


For the study of mortality in San Juan Pueblo in recent years we are 
limited to the annual tabulations of the total number of deaths by age, 
since statements describing the cause of death are too incomplete to be 
acceptable, and the small numbers preclude subdivision by sex. 
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TABLE 14 


Complete expectations of life at age 25 





EXPECTATION OF LIFE 





PLACE PERIOD 

AT 25 YEARS 

1. Rome About 2000 years ago, males 19 approx. 

Rome About 2000 years age, females 14 approx. 

2. Roman Egypt About 2000 years ago 23 approx. 
3. Breslau, Germany 1687-1691 30 
4. U.S. Orig. Regis. States Igo! 39 
U.S. Orig. Regis. States 1901, white males 39 
U.S. Orig. Regis. States 1901, white females 40 
U.S. Orig. Regis. States 1901, negro males 32 
U.S. Orig. Regis. States 1901, negro females 34 
U.S. Orig. Regis. States 1910, white males 39 
U.S. Orig. Regis. States 1910, white females 41 
U.S. Orig. Regis. States 1910, negro males 30 
U.S. Orig. Regis. States 1910, negro females 33 
5. Continental U.S. 1930, white males 41 
Continental U.S. 1930, white females 44 
Continental U.S. 1930, negro males 33 
Continental U.S. 1930, negro females 34 

6. Pueblo Indians 1790 22.5 
Spanish Area 1790 30.2 








The number of deaths classified by broad age groups, for the twelve- 
year period 1925-1936, among the unadjusted population (1931) are 
given in Table 15. The corresponding rates with their respective stand- 
ard errors** are also shown. The table is useful in indicating the small 
numbers involved and the wide chance variability of the death rates, 
rather than as an estimation of the actual mortality within the com- 
munity. The enumeration of persons under the age of five was found to 
be incomplete ; this fact together with the difficulty of obtaining accurate 


* Computed from the formula: 


iq 

ry 

where p is the unit death rate, g its complement, and » the 1931 population of the 
group multiplied by 12. 


Standard error = 
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TABLE 15 


Deaths in the period 1925-1936 by broad age groups, with corresponding 
rates based on the 1931 unadjusted population 





ANNUAL AVERAGE 








AGE PERIOD POPULATION DEATHS 
(years) 1931 epee OSS 
POPULATION 

age Re rae eee I5 42 233 + 32 
SO Oe Che ee 39 30 642411 
OS Ee ee ee 124 3 a2 3 
RG cnn cocckeusaeues 104 7 6x 8 
Cig esitnews sire nscies 130 9 6 2 
Pe ere 81 22 23a 5 
Oe Oe kos va secnscins 17 17 83 + 19 
POs i vsccivwvsccsesasses 510 130 21.2+18 





and comparable mortality rates for the white population at large, 
prompted us to attempt the construction of a life table for the pueblo. 
However, the findings thus presented must be carefully interpreted in 
the light of fundamental data as given in Table 15. 

The construction of the life table® was begun by making preliminary 
adjustments on the population data and the number of deaths to 
eliminate the minor irregularities. The population and death curves 
for persons over five years of age during the period stated were 
smoothed by means of sixth and seventh degree Gregory-Newton poly- 
nominals, respectively. The average rates of mortality (m,) computed 
from the smoothed curves corresponded reasonably well to the mortality 
rates computed from the raw data. 

The life table values are shown in Table 16 and on Figs. 10, 11, and 
12. As a means of comparison, each chart also shows the curves for 
whites and negroes by sex in the United States Life Tables, 1930. 

In the rate of mortality (1,000g,) curves, Fig. 10, the chief difference 
between the pueblo and the groups with which it is compared is the 
tremendous mortality among the infants and young children of San 


™ The procedure followed was that presented in Chap. 14 of Length of Life 
by L. I. Dublin and A. J. Lotka. Ronald Press Co., N. Y., 1936. 
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TABLE 16 


Life table, San Juan Pueblo Indians, both sexes, 1925-1936 





0 





AGE le d, 1000 q, es 
ec coiakenus nas wkws veatween 1000 174 173-7 43.2 
ees bidet iad ace aavmaes 826 80 96.9 51.2 
Oe Aa nal alae haha dormconte ais 746 34 45.5 55.6 
a ho See eta acelaracegh aes 712 10 13.8 57.2 
Miche eae tits eektwanen a mrt 702 4 6.5 57.0 
OS ia a aig war Selalnlaals pad oa ace 698 3 4.3 56.4 
ck katate tha eee nes 6905 2 3.5 55-6 
teachers ore hk ein 693 I 3.2 54.8 

a iscatts awe aw Edie ee eo Oer eke 692 5 0.2 49.9 
AS Re a ae 687 17 3-7 45.2 

i pha Sa Arya ay end oe ee 670 23 68 41.2 

GaN rhea was BOL eee eRe ws 647 22 7.3 37-7 

ee daca tied wOnidacwldie<s 625 17 5.2 33-9 

eg Se Penge ee a craratin gcd 608 17 5.2 29.8 

BS sind eis Dake ines wa eens 591 28 7.4 25.6 

hi is eta tale simlane ae alin 563 45 13.3 21.7 

cil kal ne a aa a 518 64 22.0 18.3 

dk ted ore acme carke nei 454 74 31.7 15.5 
Re papa aera 380 75 40.1 13.1 

Meee h came saes chens come 305 65 46.6 10.7 

ES Gr wiin twuakabce tw seas 240 67 50.8 7.9 

wit biGrectades venesenanens 173 92 96.9 5.0 

eae eee ae, Oe ae 81 67 228.8 2.8 





Juan; proportionately twice as many deaths occurred as in the highest 
of the Negro or white groups. This high rate drops with age but does 
not approach the others until the fourth or fifth year. From about 15 
to 70 years of age, the pueblo curve lies mainly between those of the 
whites and the Negroes; beyond 70 years it lies first below and then 
above the others, but no reliance can be placed upon the rate at these 
ages. A small peak in the pueblo curve occurs between the ages of 
twenty and thirty which may be attributed to the effect of tuberculosis 
upon the population of those ages. 

The curve of survivors (Fig. 11) portrays the number of persons 
reaching each age interval out of 1,000 born alive. The effect of the 
high infant and childhood mortality in the pueblo is to leave only about 
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700 alive at the fourth year out of each original 1,000. The number of 
survivors continues to decrease steadily, but as the decline is less rapid, 
a larger percentage of the pueblo survivors remain after the fiftieth 
year than for the Negro groups. The curve for the whites is higher 
throughout ; half the original thousand births are still alive at the 66th 
year of life, while among the San Juan Indians barely half remain at 
the 53rd year. 

Perhaps the most interesting curve is that for the expectation of 
life. Fig. 12 shows that the expectation of life at birth in the pueblo 
is 43.2 years, as compared to 59.1 for white males, 62.7 for white 
females, 47.6 for Negro males, and 49.5 for Negro females. The pueblo 
curve rises rapidly to a peak of 57.2 years at the age of three; generally, 
throughout its course it is to be found in an intermediate position be- 


tween those of the whites and those of the Negroes. 
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Compared with the life expectancy of 1790, as shown in Table 13, 
modern figures in the pueblo are considerably higher in ages from 20 
to 30, with a gain of about 17 years. The older ages also show improve- 
ment. 

Aside from the high mortality at the beginning of the life span, the 
San Juan Indians experienced a mortality somewhat higher than the 
white population in the United States as a whole, but lower than the 
Negroes. The present expectation of life at birth in the pueblo approxi- 
mates that found for the population in the State of Massachusetts in 


1890 (42.5 males, 44.5 females). 
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SUMMARY 


Following a decrease of one-third of the population in 1781, the 
San Juan pueblo was found to have undergone three periods of growth: 
(1) a slow increase until 1850-60, (2) a stationery period, and (3) a 
rapid gain after 1905-10. The population increment since 1910 has been 
at the rate of 1.54 percent annually. The Spanish population showed no 
increase from 1800 to 1910, but has been growing since. 

The proportion of pueblo males has increased during the last century. 
An epidemic had affected the data for 1790 so as to give small families 
and few persons between the ages of 5 and 25. Nevertheless, the median 
size of the pueblo family was slightly larger in 1790 (4.4) than in 
1931 (3.8). 

Compared with white ratios, plural births were low. Although fer- 
tility is now less than half the 1790 level, it is higher than for other 
races in the United States. 

The growth in pueblo population has been caused by a decrease in 
in the death rate. The birth rate was lower in 1936 than it was in 1790. 
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Mortality was higher in the period following 1790 than that shown 
for any modern white data. In 1925-1936 deaths were excessive in the 
youngest age periods. At other ages the pueblo mortality rate was be- 
tween that of whites and Negroes in the United States. 

The expectation of life at birth among Pueblo Indians in 1790 
approximates the expectation of life given for Rome and Roman Egypt 
about 2,000 years ago. The expectation of life at birth in 1925-36 was 
43 years. Between the ages of 20 and 30 life expectancy has increased 
by approximately 17 years since 1790. 


APPENDIX 


PRIESTS OF SAN JUAN PARISH 


Fr. Francisco Antonio - - - - - - - - - Jan. 26, 1726-June 7, 1729 
Fr. Juan Sanchez de la Cruz - - - - - - - Nov. 13, 1729-Feb. 12, 1746 
Fr. Juan Joseph Perez de Mirabel - - - - - Mar. 6, 1746—Feb. 23, 1763 
Fr. Joseph Eleutherio Tunco y Tunquera - - - Mar. 10, 1763-Aug. 6, 1770 
Fr. Manuel de Albadiano - - - - - - - - Sept. 16, 1770- Mar. 20, 1774 
Fr. Ramon Salas - - - - - - - - - - - May 12, 1774-Apr. 29, 1776 
Fr. Jose Palacio - June 9, 1776-Jan. 8, 1779 
Jan. 17, 1779— Oct. 19, 1783 
Fr. Santiago Fernandes Sierra - Sept. 5, 1784-Jan. 7, 1787 
Sept. 8, 1787-— Feb. 14, 1793 
Fr. Tomas Salvador Fernandes Jan. 25, 1787- Aug. 26, 1787 
Fr. Gabriel de Lago - - Feb. 21, 1793—June 25, 1704 
Fr. Jose Rubide Zelig July 21, 1794-— Aug. 9, 1794 
Fr. Ramon Antonio Gonzales - Nov. 27, 1783- Aug. 8, 1784 





Aug. 26, 1794— Mar. 17, 1815 
Mar. 19, 1815—June 23, 1816 
July 14, 1816- Apr. 24, 1820 
Jan. 30, 1823-— Nov. 24, 1823 
Fr. Theodoro Alcina - Aug. 13, 1822-Jan. 22, 1823 
Fr. Manuel del Valle - - - - - - - = = Nov. 26, 1823-July 18, 1826 
Juan Felipe Ortiz - - - - - - - - - - July 25, 1826- May 18, 1828 
Manuel de Jesus Rada siaaeat Cruz) - - - - June 2, 1828-—Sept. ro, 1828 
Manual Murga - - - - - - - Sept. 16, 1828-June 29, 1829 
Jose de Castro - - - - - - - - - - - July 5, 1829-Jan. 4, 1833 
Nov. 2, 1833- Oct. 4, 1840 


Fr. Isidoro Barcevilla - - - - - - - = - 
Fr. Mariano Jose Sanchez Vergaro - - - 


Fernando Ortiz - = - = = = = = = = = Jan. 6, 1833-Oct. 6, 1833 
Jan. 10, 1846—- Dec. 18, 1854 
Jose de Jesus Lujan - - - - - - - - - = Nov. 22, 1840-Apr. 13, 1841 


Jose Manuel Gallegos oe a ee Se Apr. 14, 1841- Oct. 8, 1845 
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Juan de Jesus Trujillo - - - - - - - - - Oct. 12, 1845-Jan. 4, 1846 
Antonio Jesus Salasar - - - - - - - - - Jan. 25, 1846- Mar. 15, 1846 
Jose Eulogio Ortiz - - - - - - - - - - Dec. 12, 1854-June 7, 1857 
Feb. 1, 1859- Mar. 2, 1862 
Ramon Medina - - - = - = - - = = = June 10, 1857-Jan. 29, 1859 
Apr. 25, 1862-June 24, 1862 
Francisco Boucard - - - =~ - = = = = = July 3, 1862-Nov. 24, 1865 
Pedro Lassigne - - - - - - = - - - - Dee. 12, 1865-July 12, 1868 
Camilo Seux - - = = = = = = = = = = July 15, 1868-Jan. 22, 1922 
S. Alvernhe - - - - - - - - - - - - - Jan. 1, 1914- May 4, 1923 
Joseph Pajot - - - = = = = = = = = = May 4, 1922-present 
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THE PROBLEM 


= 1 NCE the turn of the century demographers and other popu- 

= lation students have increasingly directed their attention to 
( the differences in the fertility of the social classes. The 
<4] numerous investigations that, following the classical works 
of Bertillon and Heron, have been made on the subject all point to a 
higher average fertility in the less affluent social classes and a lower 
’ reproductivity in the well-to-do and professional groups.. From a prac- 
tical standpoint the phenomenon could have important consequences. 
Conceivably, and in view of the declining birth-rate, if the social differ- 
ences in fertility are large and extend over a long period of time, the 
effects will be manifest in the social structure of the population and 
therefore in those aspects of health and well-being that are intimately 
associated with social and economic status. The realization that such 
consequences are possible has preoccupied those who are interested in 
formulating population policies for the future. Eugenists especially 
have been alarmed by the decline in birth-rate combined with the class 
differences in fertility, and lately some English writers (cf. Cattell, 
1937) have gone so far as to predict the downfall of civilization as the 






* This is the second of a series of papers entitled: Studies on the Biological 
Factors in Public Health. For the first, cf. Ciocco (1940). 
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result of this phenomenon. In reality, notwithstanding the hundreds 
of reports on the subject, the conglomerate knowledge so far acquired 
offers no factual basis for predictions concerning the future social com- 
position of the population or the future of any other population char- 
acteristic that could possibly be the outcome of the class differences in 
reproductivity. In the first place, the relative size of the social groups 
into which a population can be segregated, depends not only on natality 
but also on migration and on the movement from class to class within 
the population. But most significant is the fact that since class differ- 
ential fertility is to a great extent a function of the intelligent use of 
contraception, as Pearl (1939) has clearly shown, the existence of social 
differences today bespeaks little for the future. In this respect, the 
observations by Edin (1929) in Sweden, Notestein (1938) and Kiser 
(1939) in this country, and Innes (1938) in England are pertinent 
since they indicate that the rate of decline in the fertility of the less 
prosperous elements of the population is reducing the differences of the 
socio-economic groups. It is apparent that a more comprehensive des- 
cription of the phenomenon is required before its future effects can be 
gauged with any degree of assurance. 

Furthermore, any bearing that a class differential fertility may have 
on problems connected with the social composition of the population 
depends largely on the composition of the population at the time and on 
the factors responsible for class segregation. If, for example, a selected 
group reproduces itself‘ at a lower or higher rate than the remainder of 
the population, the significance of this fact will increase directly with 
the numerical importance of the group in the population and with the 
multiplication of barriers that prevent the circulation of individuals of the 
group to and from the remainder of the population. It follows that, to 
determine whether the natural increment of the population due to natal- 
ity has altered relative to socio-economic characteristics, a measure is 
required that expresses the combined effects of the differences in the 
fertility of social groups, of intra-class movements and of migration. 
As a contribution to this aspect of the problem of class differential 
fertility this paper presents data on the relative number of registered 
white births of Washington County, Md., that each year from 1898 to 
1938 have been born to fathers who were (a) owners, managers, offic- 
ials, and professional men, (b) skilled and semi-professional workers, 
and (c) unskilled and semi-skilled laborers. 
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MATERIAL 


This study is based on the records of the white births registered 

in Washington County, Maryland, from 1898 to 1938 inclusive.’ Since t 
the year of 1898 marks the beginning of the present civil birth registra- I 
tion in the county, the records of this and immediately subsequent a 
Pp 


TABLE 1 | 
cl 














Crude birth rates for the white population of Washington T 
County, Maryland, from 1898 to 1938 : 
C 
Calculated from the births registered in the Washington te 
County Health Department. ‘ 
is 
REGISTERED BIRTHS REGISTERED BIRTHS rg 
YEAR PER 1000 YEAR PER 1000 
POPULATION POPULATION 
co: 
Meadors sieieew as 4.1 WT. 5c aisiwen watts 25.7 or 
inca en ionwsnahs 12.6 es oi marten outs 24.0 wi 
BL ieennans cues 12.1 oe eee snes 26.9 h 
a 13.8 BE lccnedvnderts 28.7 the 
MD cc cudiweucets 14.7 GD Fcncvccavess 24.9 abc 
Ss sibs se ceeind 15.5 i sunckccwss een 24.5 Fo 
| ee 14.2 NR eee 24.2 atte 
ee 16.2 Ee asa wr iiewih ow gee a's 24.3 
SRE 16.3 SE ccrubonsa teat 23.9 fol 
SP sacckucewsrs ces 18.2 ic cin ewes 22.5 
SN rd Bie d tdan eke’ 19.1 NE isc pire wes cae 22.6 
CoG isavcciedun ner 20.3 0 EE Oe Pere 19.6 
SA ere 20.8 RR ahr, eraiied ae 20.4 
Stee vis nareesiee vii’ 18.4 NG os dea aapatacelyce 20.2 ; 
MR eaiaeknenewhe 22.3 WM i acecsvaweees 18.4 patt 
IS icin strana es 24.5 SE ROP ee 178 the 
es nn panna’ 27.0 NE ic ind aie diotens 17.7 tion 
nara dai hosts heir 27.9 | ie one GAPE 17.5 ager 
iid x Wik s erates 27.4 cde Vek cwewss 16.5 
So ch vcdvds cee 26.5 | Lae | eee ae 18.0 wor 
OS isan car Taceae 17.3 T 
those 
1 The author takes this occasion to express his thanks to Doctor R. W. Cameron, cxue 
county medical officer, who kindly made the records available, and to Miss B. at or 
Cheney of Philadelphia and the Misses D. Newey and L. Rohrer of Hagerstown (II) 
who in their various capacities were responsible for the transcription and tabula- a 
“y 


tion of the material and assisted in the analysis. 
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years are far from complete. It is estimated by Doctor A. W. Hedrick, 
present chief of the bureau of vital statistics of the state of Maryland, 
that as late as 1910 only 65 per cent of the births were being registered. 
However, within the following decade this percentage had risen to 95 
and at present is even slightly higher. The effects of the early incom- 
plete registration and of the subsequent improvement are evident in the 
crude birth rates computed for the years 1898 to 1938 and presented in 
Table 1. According to the results shown in Table 1, it appears that in 
1898 there were only 4.1 births per each 1000 white inhabitants. In the 
following year, the rate jumped to 12.6 per 1000 and from then on 
increased until a high of 27.9 per 1000 was reached in 1915. Thereafter 
a steady decline in the birth-rate has taken place.2_ The rate for 1898 
is manifestly absurd and in view of what is known about natality since 
1900 it is probable that the figures from 1899 to 1912-13 are too low. 

A deficiency in registration may well affect the results of a study 
concerned with socio-economic classes. Presumably, births in hospitals 
or attended by physicians are those that with the greatest probability 
will be registered, and therefore, recalling the mores of the first part of 
the century, it is to be expected that the registered births from 1898 to 
about 1910 will be weighted in favor of the more well-to-do classes. 
For this reason, although all the data from 1898 to 1938 are presented, 
attention will be primarily focussed on the figures obtained for the years 
following IgIo. 


CLASSIFICATION OF OCCUPATIONAL STATUS OF FATHERS 


The information recorded on the birth certificates regarding the occu- 
pation of the father has been utilized as the basis for the segregation of 
the births according to socio-economic level. To this end, the occupa- 
tions have been classified into three broad categories: I. Owners, man- 
agers, officials, and professional men; II. Skilled and semi-professional 
workers; III. Laborers—unskilled and semi-skilled. As Pearl states: 

The underlying idea is to contrast primarily two groups of persons, namely 
those (1) who, on the whole, are situated at or near the top of things in the 
existing social organization, and those (III) who, by and large, find themselves 


at or near the bottom of the same social organization. This leaves a third class 
(II) ; persons who are, on the whole, neither very near the top nor the bottom, 


* With regard to the demographic characteristics of Washington County, Mary- 
land in comparison to those of Maryland and the United States, cf. Ciocco, 1940. 
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and who, if they are sometimes thought and sometimes think themselves to be 
worse off than those in class I, are plainly and admittedly better off, on the whole, 
than those in class ITI. 


With the information given on the birth certificates, no difficulty 
was encountered in classifying the occupations into the specific groups 
except when “farmer” was recorded. Since under this heading are 
probably included farm laborers as well as farm owners, it has seemed 
wiser to consider them separately and add a new class, viz. “farmers,” 
to the three mentioned above. 

Data on the distribution of the male population of Washington 
County according to this classification are not available nor can they be 
derived from official census reports. However, some indication of the 
prevalence of each category may be deduced from the statistics on the 
occupations of the single white men residents of the County and who 
were married there during the years 1915 to 1937 (cf. Ciocco, 1940). 
These statistics, based on all the marriage records in which the occupa- 
tion was stated are summarized in Table 2. 


TABLE 2 


Percentage distribution of white males according to the 
specified occupational categories 


Data derived from the marriage certificates of the single men 
residents of Washington County, Maryland, and who 
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It is seen from Table 2 that from 1915 to 1937 almost one-half of 
the bridegrooms were stated to be skilled and semi-professional workers 
while only about 7 per cent belonged to Class I. Farmers represented 
a fifth of all the single white men who married and the unskilled 
workers constituted slightly over one-fourth. It is of great interest 
that, on the whole, during the 23 years from I9I15 to 1937 no very 
marked or definite change has occurred in these proportions. Thus, 
it could be inferred that no striking alteration in the social composition 
of the population has occurred in this period. However, it should be 
noted that: 


1. In the immediate post-war period, 1918-22, the percentages for 
Class II and III reached their respective lowest values and con- 
versely those for Class I and for farmers acquired their highest. 


2. Since 1918-22 the percentages for Class I and for farmers dem- 
onstrate a tendency to decline. 


These appear not to be significant variations and probably result 
from the association between economic fluctuations and marriage rate 
but since they could affect the social composition of the births they 
deserve to be carefully considered in this study. 


THE RELATIVE FREQUENCY OF BIRTHS ACCORDING TO THE 
OCCUPATIONAL STATUS OF THE FATHERS 


From 1898 to 1938, 47,263 white births about whom there is infor- 
mation concerning the paternal occupational status have been registered 
in the Washington County Health Department. This number consti- 
tutes over 93 per cent of all the births, white and colored, recorded dur- 
ing this period in the county registers. Of the 47,263 births, 7.8 per 
cent occurred to fathers of occupational Class I (owners, managers, 
officials, and professional men); 38.2 per cent occurred to fathers of 
Class II (skilled and semi-professional workers); 32.3 per cent to 
fathers of Class III (unskilled and semi-skilled laborers) ; and 21.8 per 
cent to “farmers.” As is known, this last group consists of farm owners 
and managers as well as farm laborers. Since it comprises elements 
of all three socio-economic classes there is no good reason for its inclu- 
sion in the comparison of the contribution made to natality by each of 
the socio-economic classes. By omitting this group the number of births 
are reduced to 36,971 of which 9.9 per cent occurred to fathers of Class 
I, 48.8 per cent to fathers of Class II and 41.3 per cent to fathers of 








194 HUMAN BIOLOGY 


TABLE 3 


Percentage of births according to occupational status of fathers, 
calculated for each quinquennium from 1898 to 1937. White 
births registered in Washington County, Maryland, 





1898-1938 
FIVE YEAR OCCUPATIONAL CLASS OF FATHERS NUMBER 
PERIOD CENTERING TOTAL OF 
AT YEAR I II III “Farmers” BIRTHS 





A. Per cent births, including “farmers” 


1900 10.8 29.2 33.6 26.5 100.1 2415 
1905 8.2 33.3 36.6 21.9 100.0 3518 
1910 8.0 35.9 34.4 21.7 100.0 4996 
1915 7.2 39.3 32.6 20.9 100.0 7728 
1920 6.5 39.5 30.5 23.5 100.0 7669 
1925 7.1 39.9 32.9 20.1 100.0 7420 
1930 8.4 40.1 30.8 20.7 100.0 6457 
1935 8.4 37.9 32.1 21.7 100.1 5047 
All years 

1898-1938 7.8 38.2 32.3 21.8 100.1 47,263 

B. Per ceni births, excluding “farmers” 

1900 14.6 39.7 45.7 oe 100.0 1776 
1905 10.5 42.7 46.8 cada 100.0 2748 
1910 10.3 45.9 43.9 oe 100.1 3912 
IQI5 9.1 49.7 41.2 ais 100.0 6111 
1920 8.5 51.7 39.9 ‘aes 100.1 5866 
1925 8&9 49-9 41.2 pace 100.0 5931 
1930 10.5 50.6 38.8 Sees 99.9 5118 
1935 10.7 48.4 41.0 aati 100.1 4654 
All years 

1898-1938 9.9 48.8 41.3 aes 100.0 36,971 





Class III. The variations of these proportions from 1898 to 1938 
are summarized in Table 3 and illustrated in Fig. 1. 

In Fig. 1 are graphically presented the precentages contributed by 
each of the three classes to the total births for each year from 1898 to 
1938 and for each quinquennium from 1898 to 1937. The latter per- 
centages are also reported in Table 3B. In order to demonstrate clearly 
that by the exclusion of the “farmers” no perceptible alteration of the 
trends of the proportions of each class can be distinguished, the percen- 
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tages have also been calculated with the group “farmers” included and 
are shown in Table 3A. The data of Table 3B and of Fig. 1 will, how- 
ever, serve as the basis for discussion. 
If the attention is focussed first on the births to the fathers of Class 
I, it is seen that in the five years 1898 to 1902, they constituted 14.6 per 
cent of the total births, in the next quinquennium they represented only 
10.5 per cent and their relative number steadily decreased until 1920 
(1918-1922) when they comprised 8.5 per cent of all the births. After 
this period each succeeding quinquennium has been characterized by an 
increase in the proportion of the births of Class I until in the five year 
period, 1933-1937, this class produced 10.7 per cent of all the births or 
as much as it did in 1902-1907. Since it could be argued that the per- 
centage for 1900 is probably abnormally high due to selective registra- 
tion, it would follow that during the last ten years the group of owners, 
managers, officials, and professional men has contributed as much to the 
natality of the community as it did at the turn of the century. More- 
over, if the percentage for 1938 is an indication, it would seem that the 
upward trend started in 1918-1922 may continue. 
It is especially to be noted that the percentage for 1933-1937 is higher 
than that for 1918-1922 by an amount that is statistically significant. 
In turn, the difference between the latter percentage and that for 1903- 
1907 is significantly greater than expected on the basis of chance alone. 
The trend in the proportion of the births contributed by Class III 
‘has different characteristics from that relative to Class I. In the ten 
years 1898-1907, the percentages of births from Class III assumed the 
highest values since observed. During 1903-1907, unskilled and semi- 
skilled laborers fathered 46.8 per cent of the total births of the period 
‘but in the subsequent ten years the percentage diminished, reaching 39.9 
in 1920 (1917-1922). Thereafter, an increase to 41.2 percent in 1925 
was followed by a drop to 38.8 per cent in 1930, and in turn, the period 
1933-1937 exhibited a return to a higher level—4I.0 per cent. From 
Fig. 1 it is seen that a marked drop in the proportion of the births that 
is due to fathers of this class took place in 1938. This fact, together 
with the data of Table 3 and of Fig. 1 gives the impression that after 
1905 the unskilled and semi-skilled laborers have contributed in decreas- 
ing amount to the natality of the county. From Fig. 1, it is also to be 
observed that the percentages of births of this class exhibit a remarkable 
excursion from year to year. In particular, there are two peaks, one in 
1918 and another in 1934 that probably have significance as consequences 
of temporary economic upheavals. 
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The pattern presented by the trend of the proportion of births contri- 
buted by skilled and semi-professional workers is almost the exact 
reverse of that observed for Class III. From 1900 to 1920 the percen- 
tages have risen steadily from 39.7 to 51.7. Subsequent to 1920 a level 
between 48 and 50 per cent has been maintained although a noticeable 
drop in 1935 brings the proportion lower than that seen in 1915. This 
dip is complemented by the peak observed in the case of Class III. 
However, an upward swing of the percentages after 1935 would seem 
to indicate that a tendency is present for Class II to increase its relative 
contribution to the natality of the community. 

A comparative view of the direction and magnitude of the relative 
changes in the percentages of the births from each class for each quin- 
quennium from 1898 to 1937 is obtained by translating the percentages 
to a uniform scale. This can be done by dividing the percentages for 
each quinquennium by the percentage for all the 41 years, 1898 to 1938, 
as given in the last row of Table 3B. Thus, the quinquennial percen- 
tages are transformed to index numbers having as a base the percentage 
for all the 41 years. Values above 100 indicate that the particular quin- 
quennial percentage is higher than that for the whole period 1898 to 
1938, values below 100 indicate the contrary. The results of this trans- 
formation are illustrated in Fig. 2. 

The data of Fig. 2 brings out clearly the differences in the pattern 
of the trend for the three socio-economic classes. The index numbers 
for the proportion of births from Class I form a U-shaped curve, those 
relative to Class III, instead, result in something similar to a J-shaped 
distribution, while those from Class II form the reverse of the latter. 
The proportion of registered births contributed by Class I during the 
five year period, 1898-1902 was 45 per cent higher than that for all the 
years from 1898 to 1938. The bottom of the curve was reached in 
1918-1922 when the proportion of births from Class I had fallen to 
only 85 per cent of the 41 year level. From 1920 commenced the rise 
in the relative frequency of births from Class I and the proportion for 
1935 was over 7 per cent higher than that for the 41 year total. 

The index number for the proportion of births from Class III is 
above 100 for the years prior to 1915 but consistently below for the 
years that follow 1915. This emphasizes the general decline in the pro- 
portional contribution of this occupational class to natality, a decline 
particularly marked from 1905, when the relative frequency of births 
from this class was 13 per cent higher than the 41 year total, to 1920 
when it became 3 per cent lower. 
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Fic. 2. COMPARATIVE TRENDS OF THE PERCENTILE CONTRIBUTION MADE BY THE 
Respective Socio-Economic CLASSES TO THE Birtus In EaAcH 
QUINQUENNIUM FROM 1898 TO 1937 


The percentage for the total 41 year period 1898-1938 has been made equal to 
100. Values above 100 indicate that the particular quinquennial percentage is 
higher than that for the whole period 1898 to 1938, values below 100 indicate the 
contrary. 
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The fact that the characteristics of the trend for Class II are almost 
the complete reverse of those of Class III for the periods up to 1915 
are very apparent in Fig. 2. For Class II, the relative frequency in 
1900 was IQ per cent lower than the 41 year total and it rose between 
1900 and 1920 to a value of 6 per cent higher than that level. After 
1915, the data of Fig. 2 indicate that the proportional contribution of 
Class II as well as of Class III, has remained at a more or less constant 
level but showing a tendency to decline. This is to be expected since 
Class I has increased its proportional contribution to the natality. From 
this study the main findings may then be summarized as follows: 


1. The proportional contribution of owners, managers, officials, 
and professional men to the natality of the county decreased consider- 
ably from 1898 to 1920 but from this date to the present it has increased 
and has even surpassed the level of the years 1903 to 1907. In addition, 
it is important to realize that the proportion for 1917-1922 is statistically 
significantly lower than both that for 1903-1907 and that for 1933-1937. 


2. The proportional contribution of skilled and semi-professional 
workers to the births increased from 1898 to 1915 and has maintained 
itself at the level reached with apparently a slight increase from 1936 
to 1938. 


3. The proportional contribution of unskilled and semi-skilled lab- 
orers to natality declined steadily until the year 1920 and then has 
changed little except for temporary movements obviously connected with 
economic upheavals and for a possible further decline from 1936 to 
1938. 

It may be that the social composition of the births have been affected 
by the incompleteness of the birth registration in the first years follow- 
ing 1898. However, the most significant aspects of these observations 
are the trends following 1915 when the birth registration in the county 
had practically reached its present level of completeness. 


DISCUSSION 


The present study was undertaken for the purpose of determining 
whether the social composition of the births of this county which con- 
tains both rural and urban elements has altered in the recent past, and 
if so, the direction of the change. The question uppermost in mind is 
whether the lower fertility of the well-to-do and professional persons 
is leading to a higher proportion of births from the poorer and less 
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favored social groups. From the analysis of these data on the popula- [f 
tion of Washington County, Maryland, it appears that a definite change ff 
has taken place, but not in the manner expected by some. From the 
begining of the century to about 20 years ago, a regular decrease in the 
relative number of births representing the highest socio-economic group 
is in fact observed and then, ca. 1920 the trend suddenly reversed itself. 
In the last few years as many children, relative to the total births of 
the community, are born to owners, managers, officials, and professional 
men as occurred in the beginning of the century. As an arithimetical 
consequence the proportional contribution of the other socio-economic 
groups to natality has decreased since 1920. In particular, the contri- 
bution of unskilled laborers seems to have declined substantially in the [7 
last years. Among the factors that could be postulated as the cause of 
this phenomenon, the principal are changes in (a) the social composition 4 
of the population and (b) the fertility of the socio-economic classes. [7 
There being no direct information on the socio-economic distribution of [7 
the population according to the criterion employed, it may be useful to ‘ 
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Fic. 3. COMPARISON OF THE TREND IN THE PERCENTAGES OF BIRTHS AND IN THE 
PERCENTAGES OF BRIDEGROOMS BELONGING TO EACH OF THE 
Turee Socio-Economic CLASSES 


With regard to the births, the percentage for 1913-17 has been made equal 
to 100; in the case of the bridegrooms, the percentage for 1915-17 has been used 
as the base of the index number. 
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compare the above trends with those concerning the relative number of 
bridegrooms, never previously married, belonging to the three socio- 
economic classes. This comparison is illustrated in Fig. 3 in which are 
presented the index numbers of the percentage that each of the three 
socio-economic classes constitutes of (a) the bridegrooms (cf. Table 2) 
and (b) the births (cf. Table 3B) of each period. In the case of the 
bridegrooms, the percentage for 1915-1917 has been made equal to 100, 
in the case of the births, the index number is based on the percentage 
for 1913-1917. 

The comparison made in Fig. 3 reveals that for none of the socio- 
economic classes is there a direct and consistent correspondence between 
the temporal variations in proportion that each forms of all the bride- 
grooms and all of the births respectively. In the case of Class II and 
Class III, peaks in the proportion of bridegrooms for 1920 are associ- 
ated with peaks in the proportion of births for the same year but no 
such association is noted for the following years. It is to be particularly 
remarked that in the case of Class I the index number for the bride- 
grooms has decreased since 1920 while that for the births has increased. 
Therefore, if it is assumed that the proportion of bridegrooms from 
eacii class is an indication of the social composition of the whole popu- 
lation, the logical inference would be that the increased relative contri- 
bution of the highest socio-economic group to the natality of the com- 
munity is not simply the result of an increase in the proportion of this 
class in the community. 

If this inference is correct, then it follows that the phenomenon 
observed may be the consequences of (1) an increase in the fertility 
rate of the nighest social group; or (2) a stable reproductivity in this 
class accompanied by a falling birth-rate in the other groups; or else 
(3) a declining fertility in all the social classes but more marked in the 
lower ones. Probative evidence to favor one or the other view is lacking 
but it is hoped that futher enlightment will be obtained from a study 
to be reported in a forthcoming paper relative to the trend in the age 
and parity characteristics of the mothers belonging to the three socio- 
economic classes. 


In closing, the writer wishes to express his gratitude for the advise generously 
given by Doctor Raymond Pearl. 


SUMMARY 


A study on the white births registered in Washington County, Mary- 
land from 1898 to 1938 reveals that of the total births, the percentage 











202 HUMAN BIOLOGY 


belonging to the highest socio-economic class—owners, managers, offi- 
cials, and professional men—decreased from 14.6 in 1898-1902 to 8.5 
in 1918-1922. But, since 1920 this percentage has increased steadily 
and in the last years has returned to 10.7, a value higher than the level 
possessed in 1903-1907. This increase has been reflected in an alter- 
nating decline in the percentages observed for the births to skilled and 
semi-professional workers and to unskilled and semi-skilled laborers. 
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THE PRENATAL DEVELOPMENT OF THE 
HAIR TRACTS IN PRIMATES 


BY WALTER BRANDT, M.D. 





Lecturer in Anatomy, Department of Anatomy, Medical School, 
Queen Elizabeth Hospital, Birmingham 


PROBLEMS 


=]! THERTO no complete phylogenetic description of the hair 
tracts of the Primates has been published. Schwalbe (1910) 
} gives in his work about the hair tracts of the Lemurs and 
iE: i} of the Apes a description of the details of the species. His 
work is essentially systematic, and he compares the hair tracts of the head, 
the trunk, and the limbs of the different species. From the embryonic 
point of view the hair tracts should be related to the homologous 
structures of the body. Instead of comparing the hair tracts of the 
head or of the face, the comparison should be related to those of the 
areas of the middle nasal process, of the maxilla, of the mandible, 
etc.; or, as the pinna, to the hair tracts of the three mandibular hillocks 
and those of the three hyoid hillocks. 

In this study there is presented for the first time a comparison 
of the hair tracts of the embryonic areas of these homologous structures 
and the descriptions of the hair tracts of the foetal pinna of the An- 
thropoids. Besides the phylogenetic descriptions, the present contribu- 
tion deals with the problems of typology and constitution which the 
author has discussed in his previous communications (1925, "31, ’38). 
The basic philosophy of the author’s book Grundziige einer Konstitu- 
tionsanatomie (1931) is synthetic rather than analytic, and the typo- 
logical principle in that work puts the organisms on a common biological 
base, instead of separating them. Each homologous structure has 
its own time curves of determination, of growth, and of differentiation. 
Concerning the hair tracts, it may be likely that those of certain 
homologous areas have their own time curve so that a certain type 
of differentiation may appear very early in the course of the phylo- 
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genetic development, e.g. in the Lemurine stock, and may persist more 
or less in other orders of the Primates. Another type of differentiation 
may develop very late and become restricted to the Anthropoids only. 

In 1926, Bolk gave the first description of the hair tracts of the 
Chimpanzee foetus and compared them with those of the Gorilla foetus. 
Although the Chimpanzee foetus which Bolk describes has a vertex- 
anus length measuring along the back of 24 cm. and is 2 cm. longer 
than the foetus which I examined, Bolk describes its hairs as so short 
that it seemed to be naked and in some parts the hairs were absent 
altogether, e.g. in the subumbilical area. The Chimpanzee foetus which 
I examined, however, had a well-developed haircoat and, consequently, 
my description of the hair tracts of some areas, e.g. the subumbilical 
area, is the first to be published. The Gorilla foetuses described in 
the literature comprise the following: Duckworth (1904), 7 cm.; A. 
H. Schultz (1927), 8.5 cm.; Deniker (1885), 13 cm.; Bolk (1926), 
vertex-coccyx 17 cm. The Gorilla foetus of this communication has 
a vertex-coccyx length of 24.4 cm. and is the oldest foetus so far 
described. It is noteworthy that the Gorilla foetus which Bolk examined 
and that of the present paper are males while the Chimpanzee foetuses 
are both females, so that any difference in the arrangement of the 
hair tracts cannot be attributed to sexual factors. The studies of A. 
H. Schultz on Colobus foetuses (1924), the Orang Utan (1933), the 
Chimpanzee foetuses (1933), and the Rhesus monkey (1937) contain 
many important contributions to the problems of the hair tracts which 
will be mentioned in the course of the description. 

In what follows only new and important features will be described.* 


MATERIAL 


The specimens on which the following account is based consist of 
14 foetuses, as follows: 
(1) Three Lemuroids: Chiromys madagascariensis; Loris lydek- 
kerianus (two specimens). 
(2) One Tarsioid: Tarsius spectrum. 
(3) Two Platyrrhines: Cebus fatuellus (apella); Pithecia. 


* Abbreviation: L.G.F.—London Gorilla Foetus (the foetus I have examined) ; 
A.G.F.—Amsterdam Gorilla Foetus (the foetus Bolk has examined); L.Ch.F.= 
London Chimpanzee Foetus (the foetus I have examined) ; A.Ch.F Amsterdam 
Chimpanzee Foetus (the foetus Bolk has examined). 
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(4) Five Catarrhines: Macaca mulatta, Macaca irus, Cercopithecus 
cynosurus, Cercopithecus grayi, Cercopithe- 
cus cephus 

(5) Three Anthropoids: Hylobates, Chimpanzee, and Gorilla. 

For comparative purposes a new born Chimpanzee was examined. 


THE HAIR TRACTS OF THE HOMOLOGOUS STRUCTURES OF THE FACE 


1. Fronto-nasal area 


The fronto-nasal area includes the parts of the face developed on 
the base of the embryonic fronto-nasal process, i.e. the hair tracts 
of the nose, the forehead up to the vertex, the upper lid, and the 
median part of the upper lip. 


Chiromys madagascariensis: In 1922, J. P. Hill and R. H. Burne 
published an account of the foetal membranes and placentation of 
Chiromys madagascariensis, to which Pocock has since added an account 
of the external features including a general description of the hair 
tracts. I should like to add a few further details and also draw at- 
tention to the peculiarities of the hair tracts of the homologous structures. 

The back of the nose is characterized by a median line of con- 
vergence to which converge the medially- and upward-directed hairs 
from both sides of the nose and also the upward- and medially- 
converging hairs of the tip of the nose. The nasal septum is continued 
into the philtrum which forms the medial part of the upper lip quite 
distinctly separated by a slit from the lateral maxillary parts of the 
upper lip. The septum and the philtrum are hairless, and the adjacent 
lateral parts of the upper lip have their own hair tracts. In Loris the 
areas in question are hairless. 


Tarsius. The crown-rump length of the male specimen is 52 mm., 
so that the specimen is 11 mm. shorter than the female specimen 
described by Schwalbe. The long-haired tuft of the forehead and the 
short-haired tuft above the tip of the nose are joined by a median 
line of convergence at the back of the nose. The tuft of the forehead 
is caused by the hairs of the vertex directed forwards, which sweep 
from the whorl of the back, and the upward-directed hairs of the 
median line of convergence of the back of the nose. On the tip of the 
nose is the nasal tuft to which converge from below the upward- 
directed hairs of the dorsal part of the whorl on the median part of 
the upper lip. The laterally-directed hair tracts, which proceed from 
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the diverging centre of the medial angle of the eyelid, cover the upper 
lid of the eye and form, above the lateral angle of the eyelid, a line 
of convergence to which converge from behind the forward-directed 
hairs of the lateral parts of the scalp. At the level of the boundary 
between the fronto-nasal and maxillary areas are the diverging centres 
of the medial angle of the eyelid and of the nostrils. 

Cebus apella. Along the middle line of the nose is a median line 
of convergence which, at the interocular level, are long black hairs 
arranged one above the other. The upper eyelid is hairless while the 
lateral parts of the eyelashes consist of long hairs directed downwards 
and outwards. 

Pithecia. The back of the nose is hairless. On the medial area 
of the upper lip are some short hairs directed downwards. The eye- 
lashes consist of very thin black hairs and are directed downwards 
on the border of the upper lid. The short hairs on the upper eyelid 
are well marked and pass upwards and outwards. 

Macaca mulatta. The nose and the adjacent skin have only a hair 
coat of very short hairs directed downwards. The upper eyelid is hair- 
less, and the black eyelashes of the upper lid are longer and thicker than 
those of the lower eyelid and directed upwards. The hairs of the median 
part of the upper lip pass upwards. 

Macaca irus. The fronto-nasal hair tracts consist of thin, short, 
downward-directed hairs of the nose and upward-directed hair tracts of 
the median part of the upper lip. 

Cercopithecus cynosurus. The hair tracts of cynosurus and cephus 
are very similar. The most noticeable difference is the median line 
of convergence of the forehead in cynosurus which forms a comb of 
30 mm. length upwards from the glabella. The second difference 
between cynosurus and cephus is the well-marked radiating whorl on 
the place of the supra-orbital sinus hairs in cynosurus. The long hairs 
on the medial part of the upper lip are directed downwards. 

Chimpanzee and Gorilla. The nose in the L.G.F. seems to be hair- 
less, but by means of the binocular microscope and obliquely-directed 
electric light, one sees, on the borders of the nostrils and on the lateral 
parts of the nose, very short, thin, colorless hairs arranged sagittally. 
The shortest hairs of all are on the medial part of the back of the nose, 
and are continued on the adjacent skin of the cheeks. In the L.Ch.F. 
the back of the nose to the level of the sulcus interorbitalis, the tip of 
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the nose, the septum, and the paranasal area are all hairless. The 
borders of the nostrils also have very short, sagittally-arranged, color- 
less hairs. The two areas of the upper lip are well marked in the 
L.G.F. (Fig. 1). The median area consists of a 4 mm. broad ridge 
from the septum to the margin of the lip, on which are visible some 
isolated, short, stiff hairs. These hairs are sagittally implanted, one 
above the other. The lowest part of this intermaxillary area has some 
very short hairs along side one another and directed upwards. Instead 





Fic. 1. Upper Lie or Gorttta Foetus to SHow THE Harr TRACTS ON THE 
MepraL AREA (PHILTRUM) AND ON THE LATERAL Parts 


of the groove of the intermaxillary area found in the human foetus, 
a ridge has arisen in the Gorilla foetus. In the small field between 
the median and lateral parts of the upper lip a few sagittally-arranged 
hairs are visible. About the A.Ch.F., Bolk did not give any description. 
In the L.Ch.F., the hairs of the medial parts of the upper lip, which 
are adjacent to the slit of the mouth, are very short and are arranged 
sagittally and directed slightly downwards. In the Orang Utan foetus, 
there is a bare area in the middle of the upper lip (A. H. Schultz, 
1937). On the superciliary arch of the L.Ch.F., two areas, a medial 
and a lateral, are distinguishable. The medial area corresponds to 
the site of the supra-orbital sinus hairs and consists of fifty long, 
stretched, black hairs, of which the medial portion is directed upwards, 
and the lateral portion directed obliquely outwards. The lateral area 
of the eyebrows consists of twenty-five long, straight, black hairs di- 
rected outwards and downwards. The Gorilla foetus has also the 
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medial supra-orbital area as in the Chimpanzee. About twenty-five 
hairs of 30 mm. length are directed laterally and downwards. This 
field occupies about one third of the eyebrow region. 

While in the Chimpanzee foetus the hairs of the lateral part of the 
eyebrows are directed downward and laterally, those in the Gorilla 
foetus follow the bow of the superciliary arch and cannot be separated 
from the hairs of the scalp. The eyelids of the L.Ch.F. are covered 
with very short, thin, black hairs which are directed upwards and 
outwards, following the same direction as the hairs on the forehead 
immediately below the medial group of the supra-orbital sinus-hairs. 
On the lateral area of the upper part of the eyelid which is separated 
from the principal part by a bow-shaped groove, some isolated long, 
black hairs of the eyebrow type can be seen. The eyelids of the 
L. G. F. have very short thin hairs visible only by binocular microscope, 
which proceed on the lateral parts outwards. In the middle area of the 
eyelids are some very thin hairs arranged sagittally. The direction of 
the hairs of the upper lid is opposite to that of the lower lid. 

Hylobates. On the superciliary arch, the medial fifth, with the di- 
verging whorl of the supra-orbital group of sinus hairs, can be dis- 
tinguished from the lateral four-fifths with long hairs directed outwards 
and downwards. The medial part of the upper lip has densely-arranged 
hairs which are short and directed downwards. 


2. Maxillary area 


The maxillary area includes the parts of the face developed on the 
base of the embryonic maxillary process, i.e. the hair tracts of the 
cheek, the lower eyelid, and the lateral parts of the upper lip. 

Loris. The lower eyelids, the anterior parts of the cheek adjacent 
to the nose beyond the zygoma are covered with hairs directed later- 
ally and slightly downwards. The line of convergence of the cheek 
passes from the level of the lateral angle of the mouth upwards and 
rises in a tuft at the level of the lateral angle of the eyes. It is con- 
tinued into the converging line of the lateral part of the forehead. The 
hairs of the upper lip are arranged in two rows—the upper, directed 
laterally, and the lower, near the margin of the lip, directed downwards. 

Chiromys. The hair tracts of the upper lid of the eye form an 
arch with convexity directed upwards, those of the lower lid an arch 
with convexity directed downwards. Lateral to the angle of the eye 
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lids, at a distance of 10 mm. directed upwards and outwards is a 
converging line corresponding to the boundary between the fronto-nasal 
and maxillary process at the side of the forehead. 

Tarsius. At the boundary between the nose and the maxillary area 
is a diverging line. At its upper end is the diverging centre of the 
medial angle of the eyelid; at its lower end, the diverging centre of 
the nostrils. The hairs of the latter pass partly upwards and medially, 
partly laterally and transversely, and are very remarkable for their 
length and black color. The hairs of the lower lid and of the anterior 
part of the cheek are much shorter and directed transversely back- 
wards. They end at the converging line of the cheek: the hairs 
near this line are directed upwards. The level of this converging line 
is between the lateral edge of the mouth and the converging centre of 
the lateral angle of the eyelid. On the medial part of the upper lip, 
which takes its origin from the fronto-nasal process, is a diverging 
whorl from which the hairs sweep upwards to the nasal whorl and 
downwards to the free border of the upper lip, while the hair tracts on 
the lateral parts of the upper lip proceed obliquely outwards. 

Cebus apella. While the upper lid is hairless, the lower lid has short 
laterally-directed hairs forming the uppermost part of the long black 
hairs directed laterally and downwards on the area of the zygoma. 
On the anterior part of the cheek the hairs are long, white and black 
intermingled, and are directed backwards, forming the anterior part 
of the line of convergence of the cheek. The upper lip has a small 
channel and a notch on its lower border. The hairs of the medial part 
of the upper lip surrounding this channel are directed downwards, 
those of the lateral parts, outwards and downwards. 

Pithecia. The hairs of the lower lid and on the cheek are laterally 
and obliquely directed downwards and form the anterior part of the 
line of convergence of the cheek. This line sweeps vertically down- 
wards from the level of the temples to the level of the lateral angle of 
the mouth. The long hairs on the lateral parts of the upper lip are 
directed outwards and downwards. 

Macaca mulatta. The most typical feature of the arrangement of the 
hair tracts is the whorl on the cheek. This whorl turns anticlockwise on 
the right cheek and clockwise on the left cheek. The line of convergence 
of the cheek sweeps from the level of the lateral angle of the mouth 
obliquely upwards. While in Lemur the upper end of this line is at 
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the level of the lateral angle of the eye, in Macacus this top is not 
reached but the hair tracts of the temples, directed downwards, push 
this top of the converging line backwards, so that a spiral whorl is 
the result. The hair tracts on the anterior part of the cheek proceed 
transversely backwards. 


Cercopithecus cynosurus. The horizontal level of the diverging 
line of the cheek from which the hairs of the cheek sweep upwards 
and downwards is on the zygomatic arch. The long hairs on the lateral 
parts of the upper lip are directed laterally and slightly downwards. 


Macaca irus. The line of convergence of the cheek is directed up- 
wards. The anterior portion of this hair tract sweeps from the lateral 
parts of the lower lip, the anterior part of the cheek and the infra- 
palpebral area: the posterior portion sweeps from the mandibular angle. 
The line extends from the level of the lateral angle of the mouth to the 
level of the lateral angle of the eye. The hairs in front of the pinna 
and behind this line sweep upwards to the scalp and join the backward- 
directed hairs of the scalp. The hairs on the medial part of the lip 
are directed downwards, on the lateral part, outwards. 


Chimpanzee and Gorilla. The hairs on the lateral maxillary parts 
of the upper lip of the L.G.F. cross each other, essentially in the 
medial parts, as some hairs proceed from below upwards and others 
from above downwards. The length of the hairs increases more and 
more on the lateral parts, so that the longest hairs directed outwards 
and downwards are above the lateral edge of the mouth. The convexity 
of most of the hairs is directed upwards. The isolated hairs on the 
lateral parts of the upper lip of the L.Ch.F. are directed outwards and 
downwards. The longest colorless hairs of this part near the lateral 
edge of the mouth are about 8 mm. long, and intermingled with four 
black stiff sinus hairs. At the middle vertical line of the cheek in the 
Chimpanzee foetus is a converging line formed by the pre-auricular 
and the anterior hair tracts of the cheek. Schwalbe and A. H. Schultz 
describe in the Orang foetus a crest in front of the ear where two 
streams of hair are directed against each other. In the Gorilla foetus, 
the lateral long hairs of the scalp are continued to the cheeks, sweeping 
downwards and obliquely forwards. Immediately behind the lateral 
angle of the mouth a small converging line may be seen formed by 
the above-mentioned hairs directed obliquely forward, and some hairs 
directed backwards proceeding from the folds of the anterior part 
of the face. 
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Hylobates. The lateral parts of the upper lip have long hairs 
directed outwards and downwards. 


3. Mandibular area 


The mandibular area includes the homologous structures developed 
on the base of the first visceral arch, i.e. the hair tracts of the right 
and left halves of the mandible, the chin and the three mandibular 
hillocks of the pinna and the pre-auricular area. The description of 
the hair tracts of the mandibular hillocks will be given in the section 
dealing with the pinna. 


Loris. The pre-auricular area of the face has well-marked hair 
tracts directed forwards which end at the line of convergence of the 
cheek. These hair tracts continue those of the lower jaw which are 
directed backwards and upwards. The hairs at the margin of the upper 
lip are directed downwards and those of the lower lip run upwards 
and backwards. The chin has hairs directed downwards, and on both 
sides of the medial vertical line, hairs directed outwards. 

Tarsius. On the mandibular area one can distinguish three hair 
tracts: (1) The long chestnut-brown hairs which sweep from the back 
part of the skull, proceed below the pinna forwards and end at a small 
distance behind the lateral angle of the mouth. (2) The short black 
hairs on the temples converging obliquely upwards from behind to the 
converging centre of the lateral angle of the eyelid. The opposite hair 
stream is the continuation of the hair tracts on the lower lid and on the 
cheek. (3) The median whorl of the lower lip from which white hairs 
radiate outwards in all directions. The lateral parts of the lower lip, 
the skin around the lateral angle of the mouth and of the submental 
area are hairless. 


Cebus. The hair tract on the pre-auricular area sweeps from the 
mandibular angle and consists of long hairs. The stream is directed 
forwards and upwards. The lower forward-directed part of this hair 
tract forms the back part of the line of convergence of the cheek; its 
upper part proceeds to the area of the temples and to the lateral part 
of the scalp where it joins a spiral which turns backwards. The hairs 
on the lower lip are directed outwards. 


Pithecia. The pre-auricular area has forward-directed hair tracts 
which are bounded above and below by the forward-directed hair 
streams which sweep from the area of the occiput and then proceed 
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forwards above and below the pinna. These hair tracts form the back 
part of the line of convergence of the cheek. The chin has long 
white hairs directed downwards and outwards, which sweep from a 
diverging centre on the middle of the lower lip. 


Macaca. The pre-auricular area of the cheek is covered with 
downward-directed hairs. The most posterior part of this hair stream 
ends at the lower border of the pinna, turns backwards and forms at 
its end a sub-auricular converging line together with the hairs which 
pass forwards from behind the pinna. The most anterior portion of 
this hair stream proceeds downwards behind the whorl of the cheek and 
turns at its end obliquely forwards. Between these two ends is a quad- 
rangular hairless area, bounded below by the two diverging ends of the 
upward-directed hair tract of the neck. 

The chin has a diverging whorl. The hairs on the lower lip are 
directed outwards and laterally. The submental area has a median 
line of divergence formed by hairs which sweep from back to front. 
At the anterior end of this line is a quadrangular hairless area, of 
which the anterior ends are formed by hairs which proceed from the 
border of the mandible backwards. 

Cercopithecus cynosurus. At the end of the line of convergence of 
the cheek in front of the root of the pinna there can be seen a small 
stream of hairs directed upwards. On the middle of the chin is a 
diverging star of long hairs and at both sides of it short hairs directed 
downwards and laterally. 

Cercopithecus cephus. The hairs of the chin are directed down- 
wards. The hairs in front of the pinna run in opposite directions, 
some upwards and others obliquely downwards, to the angle and the 
border of the mandible. 

Chimpanzee and Gorilla. The chin of the Chimpanzee foetus has 
long colorless hairs which are 8 mm. in length. In the Gorilla foetus 
the hairs on the chin and the submental area converge to a tuft. The 
longest converging hairs are more than an inch in length. The sub- 
mental area of the Chimpanzee has a line of convergence and a tuft. 


Hylobates. The chin has long hairs directed downwards. 


HAIR TRACTS OF THE SCALP, NECK, AND BACK 


Loris (Fig 2). The hairs on the back part of the head are directed 
upwards and sweep from the right and left diverging wk .is at the 
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level of the upper part of the back. On the bregma there is a median 
converging point and on the sagittal suture there is a converging line. 
All hairs of the back proceed from the above-mentioned whorls and 
are directed downwards. Between the whorls on the dorsal middle 
line a tuft is formed. The hairs adjacent to the middle line of the 
back converge to it and are directed downwards. 

Chiromys (Fig. 3). Chiromys possesses the most primitive ar- 
rangements of the hair tracts of all Lemurs yet described. The slope 





Fic. 2. Back or Loris LYDEKKERIANUS Foetus 
Fic. 3. Ricut Sime or Curromys Foetus 


is from the forehead caudally across the vertex, neck, back to the root 
of the tail, as in other mammals (Schwalbe, Kidd). 

Tarstus. The hairs of the scalp sweep out from a single median 
whorl on the back at the level of the upper end of the scapula and 
proceed across the middle of the occiput upwards to the tuft of the 
forehead. The hairs of the back are directed downwards and sweep 
outwards from the above-mentioned whorl. 


Cebus. The hair tracts on the scalp proceed from the front towards 
the back across the vertex and form a converging tuft on the back 
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part of the neck. On the upper parts of the back the hairs converge to 
the medial-converging line. 

Pithecia. The most noticeable feature is a whorl on the back, at 
the level of the upper end of the scapula from which the hair tracts 
sweep upwards across the occiput and the vertex. The hair tracts of 
the back proceed from the above-mentioned diverging whorl and sweep 
downwards. 

Macaca mul. and m. irus. The hair tracts of the scalp sweep from 
the front across the vertex to the back. 

Cercopithecus cynosurus and cephus. The hair tracts proceed from 
the front towards the back. 

Chimpanzee and Gorilla. The shape and arrangement of the hairs 
of the scalp are quite different from those of the A.Ch.F.  Bolk 
describes curled, dark-brown hairs implanted as bundles. The L.Ch.F. 
and the new born Chimpanzee have a parting which runs from the front 
to the vertex above the middle line of the scalp. The color of these 
long hairs is black, their shape is stretched. At the level of the vertex, 
the hairs on the back part of the scalp sweep backwards. 

On the L.G.F. the hairs of the scalp are also arranged in the form 
of a parting, but the light median field in the middle of the parting 
is distinctly shorter than in the former specimen and it is restricted 
to the forehead, while in front of the vertex this field has disappeared. 
The hairs on the back part of the scalp sweep caudally and obliquely 
backwards on both sides. A. H. Schultz describes a parting in the 
Chimpanzee foetus (1933) as well as in the Orang foetus (1933). 
The hair tracts on the neck of the Chimpanzee are continued by those 
of the back part of the scalp. The hair tracts of the occiput proceed 
caudally across the back area of the neck. From this point the hair 
tracts turn laterally to both sides of the neck and proceed forwards 
more and more transversely arranged. On the front of the neck they 
form a median line of convergence of the neck, at the lower end of 
which the hairs slightly converge downwards to the front of the sternum. 
At the lower end of the median line of convergence a hairless jugular 
triangle is formed. The site of this jugular triangle corresponds to 
the site of the “sternal cross” in Macacus, described by Schwalbe. Also 
in the Gorilla foetus the arrangement of the hair tracts on the neck is 
the same as in the Chimpanzee. The jugular triangle can also be seen. 
Bolk describes the hairs of the neck as sagittally implanted and cau- 
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dally directed, but in both these anthropoids the direction of the hairs 
on the neck is transverse, forming a line of convergence on the front 
of the neck from back to front. A caudal direction of the hair tracts 
can only be seen in the median area of the back of the neck. On the 
back the hairs proceed downwards. 


Hylobates. The hairs of the scalp pass from the front, backwards, 
and those on the back sweep downwards. 


THE HAIR TRACTS OF THE LIMBS 


As regards the hair tracts of the limbs the description may be 
restricted to those of the forearm only because they reveal a notice- 
able change of the type of differentiation in the course of the phylo- 





Fic. 4. Utnar Borper or Richt Forearm or Cesus FATUELLUS Foetus 
Fic. 5. Utnar Borper or Right ForEARM OF MACACA MULATTA Foetus 


genetic development. The hair tracts on the forearm in Chiromys 
preserve some primitive features while Loris has a more complicated 
arrangement. The long, chestnut-brown, densely-arranged hairs on 
the lateral surface of the forearm sweep obliquely from the radial 
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to the ulnar border. Therefore the ulnar border represents a line of 
convergence and the radial border a line of divergence as in other 
classes of mammals. Lorts possesses, besides this feature, a whorl on 
the styloid process of the radius. That styloid whorl persists during 
phylogenetic development up to man. In the higher groups of the 
phylogenetic order the whorl becomes a starting point for the hair 
tracts of the ulnar border of the forearm. The whorl of Loris, how- 
ever, has no relation to the surrounding hair tracts, especially those 
of the ulnar border, as it has in the anthropoids. In Chtromys and 





Fic. 6. Utnar Borper or Ricut Forearm or Hytosates Forerus 











Fic. 7. Utnar Borper or Ricut Forearm or CHIMPANZEE Fortus 
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other Lemurs the ulnar border is a line of convergence for the hairs 
which sweep obliquely from the dorsal and ventral surfaces of the 
forearm. But the radial whorl, as it appears first in the Lemurine 
order, belongs to the Lemurine type of the hair tracts of the forearm. 














Fic. 8. Utnar Borper or Ricut Forearm or GoriL_a Forrus 
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In Tarsius, the hairs on the radial border are directed distally; the 
ulnar surface is hairless. In Cebus (Fig. 4), the type of the hair 
tracts of the forearm reaches a further stage of differentiation. Along 
a small part of the posterior border of the ulna, a hair stream proceeds 
straight towards the olecranon. Macaca (Fig. 5) has a well-marked 
long hair tract along this border which terminates in an anticlockwise 
whorl medial to the olecranon. In Hylobates I found this ulnar stream 
quite perfect and passing along the ulnar border to the olecranon. 
The anticlockwise whorl medial to the olecranon in the Macaque is 
also there but very rudimentary (Fig. 6). Consequently the first 
primitive beginning of the proximally-directed ulnar stream is found 
in the Platyrrhines, a more distinct stage of development occurs in 
Macaque in the Catarrhine group, while a perfectly developed stage 
is reached in Hylobates. As regards the whorl medial to the olecranon 
its first appearance takes places in the Catarrhine group and its de- 
velopment reaches a rudimentary stage in Hylobates (Fig. 6), but I 
found it in the same location also in the Chimpanzee (Fig. 7). The 
Gorilla, however, has a perfect tuft immediately on the olecranon 
(Fig. 8) to which all hairs are directed along the ulnar border, and 
the whorl is absent. 

Schwalbe mentioned that the proximal direction of the hair tracts 
on the dorsal part of the hand in Hylobates is caused by the habit of 
this anthropoid progressing through the dense foliage of the trees 
by grasping the branches with the hands. But in the Hylobates foetus 
I have examined I found that the direction of the hairs is a distal 
one, because this radiating whorl is developed on the styloid process 
of the radius, from which the hair tracts sweep along the surface of the 
back of the hand. The cause of the proximal direction of the hair tract 
in the Hylobates of Schwalbe is the different location of this radiating 
whorl. In the species he examined this was developed on the base of 
the phalanges of the second and the third finger. Consequently the 
direction of the hair stream on the back of the hand must also be 
reversed, the whorl marking the starting point of the hair tract. In the 
Chimpanzee, in the Gorilla and also in the human foetus the radiating 
whorl has its typical location near the styloid process of the radius. 


THE HAIR TRACTS OF THE SUBUMBILICAL AND PUBIC AREAS 


The description of the hair tracts of the trunk may be restricted to 
those of the above-mentioned areas. The hairs on the lowest parts of 
the abdomen in Chiromys are transversely arranged and form a median 
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line of convergence at their caudal portion. The rare and very tender 
hairs on the abdomen of Tarsius converge from both sides to the middle 
line. In Macaca (Fig. 9), the hair tracts converge on the hypo- 
gastric area to a converging line. At the base of this line is a hairless 
triangle, and below this triangle sweep the hair tracts of the pubic 
area downwards to the genital organs. 

In Cercopithecus cephus, between the umbilicus and the pubic re- 
gion, there is a subumbilical line of convergence. The hairs of the 
inguinal folds converge to the genital organs. In the Chimpanzee and 





Fic. 9. Puprc AREA OF MACACA MULATTA FOETUS 








Fic. 10. Pusic AreEA OF CHIMPANZEE Foetus 
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Fic. 11. Pupsic AREA oF GorILLA Foetus 


Gorilla, Bolk describes the direction of the hairs as downwards, but in 
both of my specimens I found the hair tracts converging upwards to 
the umbilicus (Fig. 10). The hair tracts form two acute-angled tri- 
angles on the hypogastric area; first, a subumbilical triangle, in which 
the hair tracts of both sides proceed obliquely upwards forming its 
apex at the umbilicus; and secondly, a pubic triangle, in which the hair 
tracts of both sides sweep obliquely downwards, forming its apex at 
the genitals. The bases of both these triangles lie together, including 
a quadrangle in the middle. In the Gorilla foetus (Fig. 11) the hairs 
of the adjacent parts of the bases of the triangles push together form- 
ing a tuft in place of this quadrangle. 

The early type of the hair tracts of the subumbilical and pubic areas 
is the median line of convergence, foreshadowed in the Lemurine 
stock, ahd more distinctly developed to extend over a larger proximal 
area in the pithecoid stock. The hairs of that type proceed transversely 
from both sides to the median line. The type of the hair tracts of the 
Anthropoids consists of a subumbilical and pubic triangle. In that 
way I distinguish a lemuroid, a pithecoid and an anthropoid type of 
the hair tracts of the subumbilical and pubic regions. 

It is worthy of note that in man the male sexual hormone conserves 
and renders more intense the hair streams of the subumbilical area, 
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since in the male adult there is developed the typical arrangement 
of the subumbilical triangle. In the female, by the influence of the 
hormone, the subumbilical triangle is absent and there remains only 
the pubic triangle of the mons Veneris. 


THE HAIR TRACTS OF THE PINNA 


The authors who have described the hair tracts of the pinna in 
various species of apes confine themselves to a survey of the general 
arrangement of the hair tracts on the pinna as a whole. But the 
discovery of localized zones of these tracts which coincide in position 
with the auricular hillocks present during development suggested to 
me a study of the hair tracts of the pinna in relation to these primordia. 
Furthermore, Bolk did not mention any hair tracts of the pinna of the 
foetuses of the Chimpanzee and Gorilla, and as Duckworth (1904) in 
the Gorilla foetus of 7 cm., Schultz (1927) in the Gorilla foetus of 





B3. 


Fic. 12. Pinna or Curromys Foetus 


Fic. 13. Pinna or Loris Foetus 
The parts of the pinnae of the foetuses are labelled as: a = tragus, b = antitragus, 
¢ = incisura intertragica, d = crus helicis, e = helix, f = antihelix 


8.5 cm., and Deniker (1885) in the Gorilla foetus of 13 cm. also missed 
them, the following description of the foetal hair tracts on the pinna 
of these anthropoids is the first to be published. 

Chiromys (Fig. 12). Both the medial and the lateral surfaces of 
the helix, antihelix and concha are covered with chestnut-brown hairs 
directed slightly laterally and upwards. The crus helicis has short, 
denser hairs directed upwards, the ascending part of the helix and the 
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antihelix are hairless but the tips of the hairs of the pre-auricular 
area cover this hairless area. The tragus is hairless and the antitragus 
has a radiating whorl. 

Loris (Fig. 13). The pinna of the smaller specimen is hairless on 
both sides excepting the tragus and the antitragus which have some 
small hairs directed sagittally. The crus helicis and the antihelix have 
the form of movable flaps which show some isolated hairs sweeping to 
the free border. The pinna of the larger specimen has five groups of 
hairs: the tragus has some isolated hairs, which proceed in three di- 
rections—anteriorly, upwards, and posteriorly; the antitragus has some 
tracts mostly directed downwards but also some anteriorly. Both the 
crus helicis and the antihelix are movable flaps and show isolated long 
hairs which sweep to their free borders. The ascending part of the 
helix has hair tracts directed upwards, the free posterior border of 
the pinna, backwards and the concha, downwards. 





Fic. 14. Pinna or Tarstus Foetus 
Fic. 15. Pinna or Cepus FATUELLUS Fortus 


Tarsius (Fig. 14). The hair tracts on the medial and lateral sur- 
faces of the helix and antihelix are directed upwards. The isolated 
group on the crus helicis and the isolated group on the projecting 
lobe of the antihelix also proceed upwards. The hairs on the tragus 
sweep anteriorly, those of the antitragus, cranially. 

Cebus fatuellus (Fig. 15). The hair tracts on the tragus are di- 
rected forwards, on the antitragus, upwards. The crus helicis possesses 
a radiating whorl and above it some hairs directed forwards. On the 
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antihelix and on the upper border of the helix the hair tracts sweep 
obliquely upwards The medial side of the pinna is hairless. 

Pithecia. Only the lowest part of the antihelix shows some short, 
isolated, colorless hairs; all other parts are hairless. 

Cercopithecus grayi and cephus (Fig. 16). The pinnae of the 
Macaque and Cercopithecus grayi are hairless. The tragus of cephus 
is hairless, and the antitragus has densely arranged hairs directed 
downwards. The crus helicis shows a transverse crest, its upper row 
has hairs directed upwards and forwards. The antihelix has hair 
tracts directed upwards and slightly forwards. The upper border of 
the helix has hair tracts directed horizontally backwards, and the lower 
two-thirds of the helix, upwards and backwards. 

Cercopithecus cynosurus (Fig. 17). The tragus is hairless as is 
the case also in Cercopithecus cephus; the crus helicis has hair tracts 





Fic. 16. Prnna or CERCOPITHECUS CEPHUS Foetus 
Fic. 17. Pinna or CERCOPITHECUS CYNOSURUS ForETUS 


directed upwards. The anterior part of the upper border of the helix 
and the antihelix have hair tracts directed upwards and slightly 
backwards. 

Macaca (Fig. 18). Both the tragus and antitragus have hairs 
directed backwards but the convexity of the hairs on the former is 
directed upwards, and that of the latter, downwards. The hair tracts 
on the crus helicis are directed upwards. The hair tracts on the upper 
part of the helix trend towards the upper angle, and on the flap-like 
part of the organ the tendency is also to point upwards. This character 
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resembles that described by W. C. Osman Hill on the grey langur 
Semnopithecus Priam Thersites, which belongs also to the Catarrhines. 

Anthropoidea: Hylobates (Fig. 19). The pinna has only on the 
crus helicis some small hairs directed forwards and obliquely upwards, 
some others on the upper border of the helix directed upwards and 
backwards, and some hairs directed backwards on the upper third of 
the antihelix. 

Chimpanzee (Fig. 20). The middle of the tragus has hairs directed 
downwards. Its posterior border has hairs directed backwards which 
cover the incisura intertragica. On the antitragus is a radiating whorl, 
its anterior part covering the incisura intertragica from behind. The 
crus helicis has hair directed upwards which turn anteriorly. The 
lower part of the antihelix has some small hairs directed backwards. 





Fic. 18. PINNA OF MACACA MULATTA Foetus 
Fic. 19. Pinna or Gipson Foetus 


The hair tracts proceed upwards and slightly backwards to the tip of 
the auricle on the upper border of the helix. On the posterior border 
of the pinna the hairs are directed backwards. The incisura intertragica 
shows some small hairs directed upwards. Therefore, the external 
aperture of the auditory meatus is covered by hairs which sweep 
upwards from in front of the tragus, from the tragus, and from behind 
from the antitragus. 

Gorilla (Fig. 21). The tragus is hairless. On the antitragus the 
hair tracts proceed forwards and upwards. The crus helicis has hair 
tracts arranged transversely which turn slightly downwards at their 
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tip. The hair tracts are directed backwards and slightly upwards to 
the tip of the auricle on the upper border of the helix, on the antihelix, 
and on the whole lateral surface of the helix. The external aperture 
of the auditory meatus is covered by hairs which proceed from three 
directions: from above by some small downward-directed hairs on the 
crus helicis, from below by some hairs directed upwards on the incisura 
intertragica, and from behind by the hairs on the antitragus. 





Fic. 20. Pinna oF CHIMPANZEE FOETUS 
Fic. 21. Pinna or GoriLta Foetus 


DISCUSSION 


Most authors are of the opinion that the primitive arrangement 
of the hair tracts is as follows: The slope is from the tip of the 
snout to the caudal extremity of the body along the head, the neck and 
the trunk (W. Kidd, 1900, 01; G. Schwalbe, 1910, 11.). On the 
limbs, the direction is from the proximal to the distal end. Ornithor- 
hynchus shows this primitive type of hair slope while Marsupials de- 
part from it with only slight changes. We might therefore suppose 
that the hair tracts of the Lemurs when compared with those of the 
higher Primates would also exhibit this primitive type. Actually only 
Chiromys possesses the above-mentioned primitive arrangement; Figure 
3 shows the simple and uniform type of its hair slope. Excepting 
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Chiromys, all other Lemurs possess a reversed area of the hair on 
the back part of the head. In Loris lydekkerianus this area of reversal 
is related to two radiating whorls on the back at the leve! of the upper 
ends of the scapulae. Fig. 2 shows some examples of the complicated 
arrangement of the hair tracts of this Lemur—the cross of the neck 
between the two whorls, the median converging centre of the vertex, 
and its supra-auricular stream. In his work on the hair tracts of the 
Lemurs, Schwalbe also included Tarsius, but he only mentions the 
noticeable differences in the direction of the hair tracts of the limbs 
of Tarsius without attempting to give any explanation of the causes 
of these features. 

J. P. Hill in his Croonian Lecture on the developmental history 
of the Primates provided a classification of the Primates based largely 
on the study of the placenta. From the standpoint of this work, 
Tarsius exhibits a remarkable combination of primitive Monodelphian 
features with others in which it anticipates the higher Primates, the 
Pithecoids. I suggest that the complicated arrangement of the hair 
tracts in Loris, which is also the rule in other Lemurs, i.e. the de- 
velopment of two whorls, already foreshadows the higher Tarsioid 
stage, consisting of one whorl only, and that Chiromys, in the primitive 
condition of its hair tracts, has retained the arrangement typical of the 
basal Lemurine stock. 

Concerning the Platyrrhines, it is noteworthy that Pithecia possesses 
the same typical whorls, a right one and a left one on the back at the 
level of the upper ends of the scapulae, as does Loris. These whorls 
are the starting points of the stream of hair which sweeps upwards 
across the occiput and vertex to the forehead without any interruption 
by the underlying fontanelle. In Cebus and in all the other Platyrrhines, 
Catarrhines, and Anthropoids which I have examined, including man, 
this upward direction of the hair stream is absent. It is noteworthy 
that A. H. Schultz describes in the Orang a radiating whorl at the 
cervical region from which the hairs of the back part of the head sweep 
upwards. 

We can therefore distinguish four types of hair tracts of the scalp: 

(1) The primitive mammalian type, from the front, backwards— 
the type realized in Chiromys, Cebus, Macaca, Cercopithecus, Chim 
panzee, Gorilla, and Hylobates. 

(2) The Lemurine type, consisting of two whorls on the back, 
from which the hairs of the back part of the head proceed upwards. 
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(3) The Tarstoid type, consisting of one whorl only on the back, 
realized in Tarsius and the Orang. 

(4) The Anthropoid type, consisting of the parting in combination 
with the primitive mammalian type in the Chimpanzee and the Gorilla 
and with the Tarsioid type in the Orang. 

The differentiation of these types in the different suborders of the 
Primates reveals neither their successive phylogenetic nor their system- 
atic groups. 

The areas of the skin belonging to the homologous structures of the 
face have their own hair tracts and may be divided into three groups: 
(1) the hair tracts of the fronto-nasal area, (2) those of the maxillary 
areas, and (3) those of the mandibular areas. The fronto-nasal area 
includes the parts of the face developed on the base of the embryonic 
fronto-nasal process, i.e. the hair tracts of the nose, forehead up to the 
vertex, upper lid, and median part of upper lip. The median line 
of convergence of the back of the nose appears in Chiromys, Tarstus, 
and Cebus; in Cercopithecus it is restricted to the forehead. In the 
Anthropoids, this area is hairless. The median part of the upper lip, as 
the lowest part of that median nasal process, has a special type of 
differentiation of the hair tracts, different from that of the adjacent 
lateral parts of the upper lip which belongs to the embryonic structure 
of the maxillary process. On this median part of the upper lip the hairs 
are directed downwards in Pithecia and Cercopithecus; in Macaca 
they sweep upwards; in the Chimpanzee and Gorilla there are some 
sagittally implanted isolated hairs. That area is hairless in the Orang 
foetus (A. H. Schultz). 

The hair tracts of the maxillary area include those on the skin of the 
face which are developed on the base of the embryonic maxillary 
process, i.e. the hair tracts of the cheek, the lower lid of the eye and the 
lateral parts of the upper lip. 

The hair tracts of the lateral parts of the upper lip and of the cheek 
are the same in all the species that I examined. The converging line of 
the cheek is the result of a crest formed by the backward and obliquely 
downward-directed hair tracts of the lateral parts of the upper lip and 
of the anterior part of the cheek and otherwise by the forward-directed 
hair tracts of the pre-auricular and mandibular area. As the former 
area develops on the base of the embryonic maxillary process, and the 
latter on the base of the first visceral arch, I suggest that the line of 
convergence of the cheek is developed on the line of fusion of those 
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homologous structures. In the Anthropoids, I found it in the Chim- 
panzee and Gorilla. It also exists in the Orang (Trinchese, 1870; 
Schwalbe, 1911; A. H. Schultz, 1933) and in Hylobates (Schwalbe, 
IQII). 

The homologous structures of the pinna, like those of the face, 
have their own hair tracts and are related to the three mandibular 
and the three hyoid hillocks. This new result elucidates at once the 
significance of some embryonic structures of the pinna. In his work 
upon the development of the auricle, G. L. Streeter (1922) shows that 
the auricle consists of two parts derived anteriorly from the mandi- 
bular bar and posteriorly from the hyoid bar. A portion of the anterior 
part is the crus helicis or root of the helix (A. Keith, 1904), and a 
portion of the posterior, is the crus inferius antihelicis or plica prin- 
cipalis of Boas (1912). The work of Streeter (1920) shows that the 
crus helicis is not a part of the helix from which it differs embryo- 
logically. The crus helicis constitutes the lateral rim of the bowl- 
shaped pars articularis which offers a contact surface suitable for its 
attachment to the skull. The plica principalis is a fold which projects 
from the conchal floor as a free flap. 

Comparing the arrangement of the hair tracts of the pinna in the 
different species of the suborders of the Primates, we find that the above- 
mentioned embryological structures of Streeter have their own hair 
tracts. The hair tracts are directed upwards and forwards on the crus 
helicis for the three anthropoids, Hylobates, Chimpanzee, and Gorilla, 
while those of the helix itself sweep downwards to the tip of the 
pinna. These differences of the hair tracts of the crus helicis and 
of the helix can be recognized also in the Cercopithecidae and in Cebus. 
For these two parts, the direction of the hair tracts in the Cercopi- 
thecidae resembles more closely that of the Anthropoids than that 
of Cebus. The projecting flap of the plica principalis is most marked 
in Lorts and is characterized by a special hair tract. 

In contrast to the different types of the hair tracts of the scalp 
which change during phylogenetic development, but independently of 
the successive phylogenetic series of the suborders of the Primates, 
the type of the hair tracts of the cheek, characterized by the median 
line of convergence of the cheek, is preserved in each species of the 
different suborders. On the other hand, the different types of the hair 
tracts of the forearm confirm the subdivision of the order which J. P. 
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Hill has postulated in his work on the developmental history of the 
placenta. 

The hair tracts of the subumbilical and pubic areas can be dis- 
tinguished into three types: (1) a Lemuroid, with a suprapubic line; 
(2) a Pithecoid, with a subumbilical line; (3) an Anthropoid, with a 
subumbilical triangle as well as a pubic triangle. As I have shown 
elsewhere (1931), constitution is a mosaic. The haircoat consists of 
special hair tracts on certain areas which develop on the base of the 
homologous structures. A primitive type of the hair tracts of those 
areas may persist during phylogenetic development, or it may change 
and be replaced by another type. Most of the types of any area 
appear in different species simultaneously. Others may appear on 
certain areas synchronously with the successive phylogenetic series of 
the suborders of the Primates. In that way the haircoat is a com- 
bination of different types of hair tracts, which are biologically common 
to all Primates. The appearance of any type of any area depends on 
its time curve of differentiation in the species. A fast curve in a 
primitive suborder “foreshadows” the type of a higher suborder, a 
slow curve in a more advanced suborder reveals a “primitive” type. 

I hope that this synthetic constitutional point of view may be ap- 
plicable to human biology. 


I take this opportunity of expressing my grateful thanks to Professor J. P. 
Hill for placing the foetuses herein described at my disposal. Also I wish to 
tender my very sincere thanks to Professor W. E. Le Gros Clark for the Tarstus 
foetus and to Dr. A. J. E. Cave for a new born Chimpanzee, both of which 
specimens were very kindly placed at my disposal. 
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OBSERVATIONS ON THE SOMATIC CON- 
STITUTION OF MOTHERS WITH AND 
WITHOUT INFANT MORTALITY 
AMONG THEIR PROGENY’ 


BY HENRI C. SEIBERT 





I. THE PROBLEM AND MATERIAL 


=i] NE aspect of the study of human constitution is to analyze 
j the relationships between external morphological appear- 
ances and the physiological, pathological, and psychological 





mothers and the infant mortality (deaths under one year of age) occur- 
ring among their offspring. It has been pointed out * that many infants 
die from unknown causes, probably attributable in part at least, to some 
innate biological weakness of the reproductive mechanism of the mother. 
From this point of view the constitution of mothers who had had some 
infant deaths was investigated in order to ascertain whether or not 
these individuals differed in any manner from mothers whose reproduc- 
tive histories showed no infant deaths. 

For this purpose, the Constitutional Records of the Department of 
Biology of the School of Hygiene and Public Health of the Johns Hop- 
kins University were used. These records have been extensively des- 
cribed by Pearl, Sutton, Howard, and Rioch* and need not be fully 
discussed here. Suffice it to say that patients studied in the constitutional 
work were examined on a threefold basis: clinical medicine and path- 


‘From the Department of Biology of the School of Hygiene and Public Health 
of the Johns Hopkins University. 

*Cf. Seibert, H. C. The progress of ideas regarding the causation and control 
of infant mortality. Bull. of the History of Med., Vol. 8, pp. 546-598, 1940, 
where the literature is reviewed. 

* Pearl, R., A. C. Sutton, W. T. Howard, Jr., and M. Rioch. Studies on con- 
stitution. I. Methods. Human Broxocy, Vol. 1, pp. 10-56, 1929. 
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ology, anthropometry, and genetics. These patients were drawn prim- 
arily from the wards of the Johns Hopkins Hospital. Only white 
patients were studied. 

On the genetic forms were entered the children of the patient, includ- 
ing stillbirths, miscarriages, and abortions, and the age of death of the 
infants. The race and racial stock of the patient was recorded. The 
clinical form gives a complete record of the medical history of the 
patient with past and present pathological symptoms, and the results of a 
clinical examination. The anthropometric forms include measurements 
of weight and height and other linear dimensions, as well as various 
girth measurements of the head, chest, umbilicus, etc. On the basis of 
direct examination of the nude patients and photographs, each patient 
was classified for both legs and trunk on a bodily habitus scale ranging 
from an extreme asthenic body build to an extreme pyknic. 

For this study only women who had had at least one live birth were 
selected. Of these there were 262. Women who had had no live births 
were excluded because they had not had the chance of having any infant 
dying before reaching the age of one. All the offspring were legitimate. 
Cases involving illegitimacy were excluded to avoid too many compli- 
cating factors. 

The 262 women included in this study were first divided into those 
who had had one or more children dying under one year of age, and 
those who had not. To save space and to avoid repetition of expres- 
sions “with” and “without infant mortality” the two groups will herein- 
after be designated as A (the group of women without infant deaths, 
IM = 0) and B (the group with infant deaths, IM > 0). 


2. AGE DISTRIBUTION OF MOTHERS 


The B group is found to average 5.2 years older than the A group. 
The biometric constants are as follows: 


A (IM=0) B (IM > 0) 
|) eer 45.31 + 0.64 50.51 + 0.84 
REN OE: BOB oivcicicnenescntns 44.90 + 0.80 51.03 + 1.05 
Standard deviation (yrs.)........... 12.39 + 0.45 11.96 + 0.59 
OP rie chee casieeecnass wean eee 169 93 


While the difference of 5.2 years is statistically significant, the 
amount is too small to affect somatological measurements to an appreci- 
able degree. 
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3. RACE 


In Table 1 the women are distributed in broad groups according to 
their racial origins. As in all such data “racial origin” is to be construed 
rather loosely. What it practically amounts to is country of birth, save 
in the case of the Hebrew category. Here the connotation is that the 
persons so designated were in fact Jews. 


TABLE 1 


Distribution of mothers according to racial origin 




















A (IM =0) B (IM > 0) 

RACIAL ORIGIN ee ee _ 

Number Percent Number Percent 
sg ah aa I 0.60 oO 0.00 
German, Dutch, Flemish......... 8 4.82 2 2.15 
Russian, Slovak, Polish, Magyar, 

Bohemian, Bulgarian, Rumanian 6 3.61 7 7.52 
EEE <a. nC PRC sae Soar e a ices ox 19 11.44 12 12.90 
English, Irish, Scotch, Welsh.... 6 3.61 2 2.15 
Italian, French, Spanish, Greek... 2 1.20 2 2.15 
BUGGER AMROPIEOR.........6 02000020 12 74.70 68 73.10 

| Es aie oes ahi ones 166 99.98 93 99.97 








The table shows that for each group (A and B) nearly three quarters 
of the women were born in this country. Over one-third of these were 
second generation Americans ; 35.75 percent in the A (IM = 0) group 
and 39.77 percent in the B (IM > 0) group. The only other racial 
stock well represented was the Hebrew with an incidence of approxi- 
mately 12 percent in each group. 

That the two groups do not differ significantly was shown by a chi- 
square test which gave the value of 4.34 and a probability of 0.63. In 
other words in 63 out of 100 trials we should expect a difference as 
great as or greater than the one shown in Table 1. It may safely be 
said that the two groups of mothers are substantially alike with respect 
to race. 


4. DIRECT ANTHROPOMETRIC MEASUREMENTS 


Table 2 shows the means, medians, and standard deviations, and the 
probable errors of these constants, for the somatic measurements of the 








ing to 
strued 
, Save 
at the 





1 the 
f the 


Bi ae 





INFANT MORTALITY 


TABLE 2 


235 


Biometric constants of direct somatic measurements of women with 
infant mortality and those without 








DIFFERENCES 
BETWEEN THE 














CHARACTER N MEAN MEDIAN STANDARD MEANS OF THE 
DEVIATION AanvB 
GROUPS 
Body weight (kg.) 
A (IM=o0).... 167 66.18%0.87 64.58%1.08 16.60+061 —o.98+1.51 
B(IM>o0).... 88 67.16%1.23 66.15+1.54 17.07-0.87 
Span (cm.) 
ieee Peres 166 158.87+0.41 159.37+0.52 7.88+0.29 +1.76+0.62 
ie eenekiees Dei 90 157.11+0.47 156.78+0.59 6.68+0.33 
Stature (cm.) 
FP Eee 169 157.492%0.36 157.73%0.45 687+0.25 +2.53+0.57 
Wiciceasoueeeers 03 154.9620.44 155.5520.55 6.26+0.31 
Ext. aud. canal 
height (cm.) 
Macias whenwedee 169 144.10%0.34 144.4420.43 6.61+0.24 +2.420.56 
Be oxic oxen 93 141.682%0.44 142.41+0.55 6.27+0.31 
Suprasternal notch 
height (cm.) 
i ee a 169 129.07+0.32 129.12+0.41 6.28+0.23 +2.39+0.51 
ie ie caine 93 126.6820.40 127.28+0.50 5.74+0.28 
Lower costal margin 
height (cm.) 
Mes istics Sa en tae 167 102.4520.27 102.71%0.34 5§.2520.19 +2.03-0.45 
ERE Eee 90 100.42+0.36 100.91%0.45  5.030.25 
Sitting height (cm.) 
| eT ee ees 168 83.40+0.20 83.61+0.25 3.81%0.14 +1.09+0.32 
Re 93 82.31%0.25 82.43+0.32 3.63+0.18 
Trunk length (cm.) 
Ri xc wasncatecinne 167 §4.22+0.16 54.52+0.20 3.12+0.11 +0.36+0.26 
Se eee 93 53.8620.21 53.95+0.26 2.99+0.15 
Head breadth (cm.) 
Me uses basaseaeea 168 14.7520.05 14.76%0.06 0.99+004 —0.07+0.09 
isk sscevasatewr 93 14.820.07 14.7620.09 1.000.005 
Head length (cm.) 
ra ethsaceees 168 18.04+0.05 18.21%0.07 1.05+0.04 —0.05+0.09 
aw kin cee cae 93 18.09+0.06 18.24+0.08 0.87+0.04 
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TABLE 2 (Cont.) 
DIFFERENCES 
BETWEEN THE 
CHARACTER N MEAN MEDIAN STANDARD MEANS OF THE 
DEVIATION AandB 
GROUPS 
Cephalic index 
OO REET 168  80.40+0.22 80.38+0.28 4.22+0.15 —0.68+0.36 
ERE res 93 81.08+0.28 81.42+0.35 3.99+0.20 
Biacromial breadth (cm.) 
Ee ee 168 34.390+0.10  34.48%0.13 2.02+0.07 +0.05+0.18 
inte aackes aaeas 93 34.3420.15 34.0420.19 2.20+0.11 
Bi-iliac breadth (cm.) 
SE ree 167 28.86+0.14 28.83+018 2.75+0.10 —0.24+0.23 
ee ae 93 29.10+0.18  29.17+0.22 2.56+0.13 
Greatest hip breadth (cm.) 
ee re 167 34.752£0.20 34.792%0.25 3.90+0.14 —0.37+0.34 
eee 03 35.120.27 35.03+0.34 3.88+0.19 
Sagittal chest depth (cm.) 
Rata ably wets 169 19.89+0.15 I197I1+0.19 2.90+0.11 —0.7420.27 
Denis neletew'aunnteaie 92 20.63+0.22 20.80+0.27 3.09+0.15 
Head circumference (cm.) 
i ckusatwcaowens 165 54.900+0.08 54.91+0.10 1.52+0.06 +0.18+0.14 
lat de cre dela alate Ol $4.72+0.11 5§4.67+0.14  1.59+0.08 
Neck girth (cm.) 
eres 168 33.98+0.16  33.56+0.20 3.05+0.11 —0o.68+0.27 
iad dinhenswasen 93 34.66%0.22 34.25+0.28 3.21+0.16 
Chest girth—rest (cm.) 
GEbcticeexccevnes 166 80.14+0.51 88.33+0.64 9.69+0.36 —0.75+0.91 
ed a aiainniak auch wea 92 89.89+0.75 90.00+0.94 10.72+0.53 
Chest girth— 
inspiration (cm.) 
leteds Whaestaeds 166 Q1.07+0.51 90.23+0.64 9.79+0.36 —0.75+0.90 
Mite dibknien waa awa 92 91.82+0.73 91.82+0.92 10.44+0.52 
Chest girth— 
expiration (cm.) 
GU scieom ik, 9 aeiacacane 166 87.63+0.50 87.04+0.63 9.634036 —1I.25+0.91 
RE one 92 88.88+0.76 80.37+0.96 10.89+0.54 
Umbilical girth (cm.) 
a ere 168  93.03%0.904 92.08+1.18 18.13+067 —3.62+1.590 
Bicsaavausndiaias 93 97.552%1.29 909.64+1.62 18.44+0.91 
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two groups. The differences are stated as plus when the A (IM = 0) 
mean is greater than the B (IM > 0) mean, and minus when the 
opposite is the case. 

The following differences appear : 


1. The B (IM > 0) group has a mean body weight of .98 kg. 
more than the 4 (IM = 0) group. The difference is obviously not 
significant. 

2. The A (IM = 0) group, for all of the five height measurements, 
has higher average values than the B (IM > 0) group. The differences 
of the means with the probable errors of the differences are as follows: 
Stature, +2.53 + .57 cm.; Height at exterior auditory canal, +2.42 
+ .56 cm.; Height at suprasternal notch, +2.39 + .51 cm.; Height 
at lower costal margin, +-2.03 + .45 cm.; Sitting height, +1.09 + .32. 
It will be seen that all the differences in means are more than three times 
their probable errors, and are therefore to be regarded as probably 
significant. 

3. The mean span is greater by +1.76 + .62 cm. in the A (IM = 0) 
group, a difference that falls short of statistical significance. The mean 
trunk length for the two groups does not differ by more than .4 centi- 
meters. 

4. Mean head length and breadth do not differ significantly in the 
two groups. The mean cephalic index is 0.68 greater for the B 
(IM > 0) group, but this difference is less than twice its probable 
error. 

5. The mean biacromial, bi-iliac, hip, and sagittal chest diameters 
show no significant differences. 

6. For the girth measurements, the mean head circumference fails 
to show any significant difference. The mean neck girth is a little 
greater in the B group, but the difference in not statistically significant. 

7. The mean umbilical girth is 3.62 cm. greater in the B (IM > 0) 
group but the probable error of the difference is so great (1.59 cm.) 
that the difference is not statistically significant. The mean values for 
the chest girths at rest, inspiration, and expiration are all greater for the 
B group but in no case is the difference of significant proportions. 

These anthropometric comparisons show that mothers who experi- 
enced infant mortality among their offspring were definitely shorter 
in the vertical linear measurements than those who had not. At the same 
time this B (IM > ©) group had somewhat greater measurements in 
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the horizontal axes, but this greater size in girth was not sufficiently 
great to be significant so far as may be judged from samples of this size. 

This point is further borne out by the body weight ratio. For the 4 
(IM = 0) group this index is 41.90 + 0.54, and for the B group, 
43.06 + 0.76. While these indices are not significantly different from 
one another, they nevertheless indicate that the A group is taller per 
unit of weight than the B group. 

The difference to be found in the mean chest expansion index between 
the two groups is of interest. The mean for this index, calculated as 
chest girth at inspiration — chest girth at expiration 





: Sewer is 4.54 + 0.13 for 
chest girth at expiration 


the A group and 3.78 + 0.14 for the B group. The difference, —o.76 
+ 0.19, is four times its probable error. The greater lung capacity of 
the A group agrees with the findings of Pearl and Ciocco * and Ciocco 5 
who found a higher index for their non-cardiac patients (asthenics) 
than for the cardiacs (pyknics). 


TABLE 3 


Incidence of disease conditions 











A (IM=0) B (IM > 0) 
DISEASE 
Number Percent Number Percent 

ED << 6cs sudeevsaeatwsve 68 40.2 38 40.8 
I cal sca a ase wa 6 21 12.4 17 18.3 
SE ee eee 23 13.6 II 11.8 
ET. ee ee 13 77 9 9.7 
ES es cca kawaski Ke 14 8.3 12 12.9 
re anc caeacee 3 6 3.5 12 12.9 
Respiratory disease ............. 5 2.9 7 7.5 
I i. Soha 3 gp endian 32 18.9 9 9.7 
od prc aaire aancademensns 13 7.7 9 9.7 





* Pearl, R. and A. Ciocco. Studies on constitution. II. Somatological differ- 
ences associated with diseases of the heart in white males. Human Brovocy, 
Vol. 6, pp. 650-713, 1934. 

*Ciocco, A. Studies on constitution. III. Somatological differences associated 
with diseases of the heart in white females. Human Brotocy, Vol. 8, pp. 38-91, 
1936. 





Uae i 





— <= Ane i, iit 





ently 
| size. 
the A 
Troup, 
from 
Tr per 


tween 
red as 


13 for 
—0.76 


‘ity of 
iocco § 
enics ) 





0) 





srcenit 





40.8 
18.3 
11.8 
9.7 
12.9 
12.9 
7:5 
9.7 
9.7 





al differ- 
BIoLocy, 


issociated 
»p. 38-91, 





INFANT MORTALITY 239 


5. PATHOLOGY 


An analysis of the clinical findings on these women reveals that 
hypertension was by far the commonest complaint. Table 3 shows that 
high blood pressure was found in nearly identical proportions in both 
groups. 

Respiratory disturbances were more prevalent in the B group, 
although relatively infrequent in both of the groups. Cancer was more 
common in the A group, but not significantly so. The greater prevalence 
of obesity and diabetes mellitus in the B group is interesting as this 
finding goes hand in hand with the results of the measurements, i.e. 
that the B group is heavier, and of broader proportions than the A 
group. Diabetes, which is essentially an emaciating disturbance, is never- 
theless frequently found among the obese. The average values of four 
measurements for the diabetics are given below: 


A (IM=0) B (IM > 0) 
Re eae ae ers enc eee 6 12 


Re ne ee 64.2 kg. 76.9 kg. 
SE ia sb vane wig pa wlade ee a aa 154.6 cm. 153.7 cm. 
SD wisi caigwesa eae cee k apa en 88.6 cm. 97.7 cm. 
CO MND orcs carvawanacpmns 92.3 cm. ITI.4cm. 


It will be seen that the B group of diabetic women were definitely 
heavier, shorter, and had greater girths than either the A group diabetics, 
or the total A and B groups of Table 2. 

It is a well-known and established fact that syphilis is a direct cause 
of many infant deaths. In this group of women there were 38 cases of 
syphilis, 17 occurring in the B (IM > 0) group and 21 in the A (IM 
= 0) group, giving an incidence of 18.3 and 12.4 percent respectively. 


TABLE 4 


Measurements of women without syphilis 





GRouP A Group B 





N Mean S.D. N Mean S.D. 





Body weight (kg.)... 146 66.908+0.95 17.17+0.67 73 69.07+1.36 17.22+0.96 
Stature (cm.)....... 148 157.30+0.39 7.14+0.28 76 154.80+0.50 6.55+0.36 
Chest girth (cm.).... 145 89.90+0.56 9.94039 75 91.382%0.78 9.90+0.55 
Umbilical girth (cm.) 147 95.15*+1.02 18.42+0.72 76 100.46+1.39 17.98+0.98 
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Elimination of the women with definite luetic symptoms and those who 
gave a positive Wasserman reaction does not affect the relationship 
between the two groups, as is shown in Table 4. 

With the elimination of women with syphilis, the B group is seen 
to be on the average heavier, shorter, and larger in girth for both chest 
and umbilicus. The difference in mean height is of the same proportion 
as appeared in Table 2; the differences in mean weight and girth meas- 
urements are, however, relatively greater than previously noted. While 
the weight and chest measurements are not significantly different, the 
mean umbilical girth is greater in the B group by 5.31 + 1.72 cm., a 
difference that is more than three times its probable error. 

Many of the women suffered from some sort of gynecological distur- 
bance which in many cases necessitated major surgical operations. Since 
these disturbances ranged all the way from carcinoma of the cervix to 
pruritus vulvae, it was thought best to eliminate all women who had had 
some abnormality of the reproductive system, whether of major or of 
minor importance. 

Table 5 gives the somatic measurements of women completely free 
from any gynecological disturbance. 


TABLE 5 


Anthropometric measurements of women with no gynecological history 





DIFFERENCES 
BETWEEN THE 








CHARACTER N MEAN MEDIAN STANDARD MEANS OF THE 
DEVIATION A anvB 
GROUPS 
Age (years) 
A (IM=0).... 114 46.67+080 46.33%1.00 12.65+ .56 —6.72+1.30 
B(IM>o0).... 56 53.30%1.03 5§3.§02%:1.99 11.42 .73 
Body weight (kg.) 
Pulsekeaeuswnse 112 67.232%1.05 65.00+1.31 16.42+0.74 —1.02+1.88 
SSE ere 53 68.25+1.57 68.21I+%1.97 16.944+1.11 
Stature (cm.) 
Ma cgi es ann ew’ 114 157.19%0.47 157.502+0.59 7.48+0.33 +1.92+0.74 
__ SA Ae §6 155.270.57 156.07+0.71 6.35+0.40 
Suprasternal notch 
height (cm.) 
Mea Ces waakainant 114 128.86+0.44 129.00+0.55 6.91+0.31 +1.810.67 
Brien davevcaenan 56 127.05+0.52 127.88+0.65 5.73+0.36 
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TABLE 5 (Cont.) 
DIFFERENCES 
BETWEEN THE 
CHARACTER N MEAN MEDIAN STANDARD MEANS OF THE 
DEVIATION AanndB 
GROUPS 
Lower costal margin 
height (cm.) 
i it ee 112 102.50+0.36 102.80+0.45 5.61+0.25 +1.76+0.58 
nicaveaeeeaens 55 100.74+0.45 102.10+0.56 4.91+0.32 
Sitting height (cm.) 
Bc cokacs barkees 114 83.31%0.25 83.50~0.32 4.05+018 +0.88+0.41 
Mais alcusraconelgtang ais 56 82.43+0.33 82.46%+0.42 3.72+0.24 
Trunk height (cm.) 
Mikaetoeern eben 113 54.260.20 54.530.25 3.11t+0.14 +0.37+0.31 
Ai adcsieicnios 56 53.89+0.25  53.860.31 2.730.17 
Neck girth (cm.) 
ae Se 113. 34.07+0.18  33.47~0.22 282+0.13 —0.54+0.31 
Ub ica his cicok aati 56 34.61+0.25 34.440.32 2.84+0.18 
Bi-iliac breadth (cm.) 
Bs twsueweawees 112) 29,120.17. 29.22+0.21 2.67+012 —0.41+0.29 
iwc cechavlnnese 56 29.532%0.24 29.45+0.30 2.64+0.17 
Greatest hip 
breadth (cm.) 
° eee ere 112 35.030.24 34.62+0.30 3.75+0.17 —0.740.44 
Disc ita ne eassutks 56 35.77+0.38  35.77%0.48  4.22+0.27 
Chest girth—rest (cm.) 
YS eee 113 89.550.60 88.75+0.75 9.47+042 —0.84+1.03 
rae 55 90.30%0.84 90.62+1.05 9.260.590 
Chest girth— 
inspiration (cm.) 
MES teas wens 112 91.320.60 90.50+0.76 9.49+0.43 —0.79+1.00 
| Sa Se ee 55 92.110.80 91.96+1.00 880+0.57 
Chest girth— 
expiration (cm.) 
Pine Nae pe eee 112 88.12+0.60 87.50+0.75 9.46043 —I.22+1.03 
| ee ee. Saree 55 89.34%084 90.14+1.06 9.28+0.60 
Umbilical girth (cm.) 
iviswtewanksetae 113. -94.581.10 92.502%1.37 17.29+0.77 —5.I5+1.91 
alla < Pas take e 56 90.731.57 101.3641.97 17.47+1.11 
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Fully one-third of the women had had some gynecological history. 
The incidence was 32.54 percent (55) for the A (IM = 0) group and 
39.78 percent (37) for the B (IM > 0) group. In spite of the high 
incidence of these disorders the elimination of these women from the 
sample had no effect on the relationship between body build and infant 
mortality. The figures of Table 5 show the identical trends already 
noticed in Table 2. The differences between the means are in general 
smaller, and the probable errors are greater because of the smaller 
samples, with the result that the differences are mostly not statistically 
significant. Nevertheless it may be safely said that the gynecological 
pathology is not a factor causing the observed differences. 


6. MENSTRUAL RECORD 


Always of interest in any study of constitution in women is the 
factor of menstruation. Various bodily types have been associated with 
amenorrhea, dysmenorrhea, and other pathological disturbances of this 
physiological process. Likewise age at menarche has also been shown 
to be in part dependent on the physiologic state of the female. In this 
group the age at onset of menstruation was as follows: 


Group N Mean age Standard Deviation 
RRR eee rere eee 162 14.17 + .09 1.77 + .06 
Oe ee ee 89 14.32 + .12 1.67 + .08 


From these figures it is evident that there is no significant difference 
between the two groups in mean age at menarche, or variation in that 
age. 

For the interval between menstrual flow the two groups have the 
following distributions : 





Group A Group B 
Days Number Percent Number Percent 
Oe iach tvndden caieewe's 16 10.16 4 4.49 
Drage wo cap ween ne wen 131 82.91 79 88.76 
RN ire wahduad comes 6 3.80 2 2.25 
DEE” x5. Ga saeenkndices 5 3.16 4 4.49 
i ctie vues chwak ok ace te 158 100.03 89 99.99 


*Bayer, Leona M. Build in relation to menstrual disorders and obesity. 
Endocrinology, Vol. 24, pp. 260-269, 1939. 
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istory. The application of a chi-square test shows that the two groups do not 
ip and differ significantly in the length of the menstrual cycle. The value of 
ehigh ff x was 3.03 and P = .39. 
- the Group A Group B 
infant Characteristics of 
Jready : flow Number Percent Number Percent 
eneral ff Painleso—Average ............... 63 30.87 41 46.06 
maller RRS Ae 27 17.09 12 13.48 
tically DS Suita ics be 5 3.16 4 4.49 
logical ; Painful— Average ............... 29 18.35 17 19.10 
OE Sn ere 28 17.72 13 14.60 
BOE oaacecdoe vane wbinreieas 6 3.80 2 2.25 
DE «oss site ancsie dau cane 158 99.99 89 99.98 
is the ; While it appears that the B group had the larger proportion of 
dwith f women with an “average” flow, and the A group more women with a 
of this “profuse” flow, nevertheless the application of the chi-square gave the 
shown : value of 2.03 and a P of 85. These values show that there is no 
In this ff significant difference between the groups in respect of this characteristic. 
iit 7. MORPHOLOGICAL TYPES 
6 An indirect approach to a clearer conception of the somatological 
. habitus of these women was made by classifying them into asthenic, 
ference 
in that TABLE 6 
we the Distribution of average body habitus types 
TYPE NUMBER PERCENT 
B 
ercent 7 Asthenic (0-3) 
OE ee een eae 26 15.75 
4.49 te atbnthad aucsakadae uns eras’ ke 8 8.88 
38.76 Intermediate (4-8) 
2.25 Seis cob ddeeacandp ie bbkedekeere xs 106 64.24 
4-49 Group B........ ra 2, Ee cae ee 52 57.77 
—_—_—— Pyknic (9-12) 
99.99 cts caine titania citahe eat e a 33 20.00 
oe ac we aah gala tete ara 8 stead 30 33.33 
aoe xt = 6.64 P = 037 
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intermediate, and pyknic types. Patients were typed on a scale ranging 
from 0 (an extreme asthenic) to 12 (an extreme pyknic habitus). For 
the details of the typing technique used see Pearl et al. The women 
were distributed as shown in Tables 6 and 7. In Table 6 the body type 
was taken as the average of both trunk and leg scale number. For 
example, if the trunk was 1 and the legs 5 (average of 3) that indi- 
vidual was considered an asthenic. 


TABLE 7 


Distribution of bodily habitus types with trunk and legs 
considered separately 











TRUNK LEGS 
TYPE 
Number Percent Number Percent 
Asthenic (0-3) 
SE ee ee 31 18.79 28 16.97 
i te See aa rr 10 11.23 10 11.23 
Intermediate (4-8) 
SS Eee ae a eer 101 61.21 108 65.45 
CN aa hain dkseake 48 53-92 48 53-92 
Pyknic (9-12) 
Ms cs Sak daebeskeeecues 33 19.99 29 17.58 
Re ene eee 31 34.83 31 34.83 





x* = 761 P=.023 x= 981 P = .0075 





These figures clearly show that the A group included an excess repre- 
sentation of asthenics and intermediates, while the B group had an excess 
of pyknics. The difference found in the average body type of Table 6 
and in the trunk type of Table 7 is very probably significant. The 
difference in the legs type of Table 7 is most certainly significant. 

The average of the scale numbers for each group shows that both 
trunk and legs were closer to the pyknic end of the scale in the B group 
of women. 


Average trunk Standard Averageleg Standard 
Group number deviation number deviation 


pS eee 6.40 + .14 2.67 + .10 6.13 + .15 2.86 + .11 
cca icekdaesnes 7.09 + .22 3.08 + .16 7.02 + .21 2.90 + .15 
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The difference of the means of the trunk scale numbers is .69 + .26, 
and for the leg scale numbers the difference is .89 + .26. The latter 
difference is more than three times the probable error and is therefore 
probably statistically significant. We may therefore conclude that 
Group A differs from Group B in body habitus, tending more to an 
asthenic build both in trunk and legs, but more so with respect to the 
legs than to the trunk. 

An index to the degree of dysplasia was formed by finding the dif- 
ference in scale numbers of trunk and legs. The greater the amount 
of dysplasia, the larger the number. These numbers were derived irre- 
spective of whether the trunk scale numbers was greater or smaller than 
that of the limbs. 


Degree of dysplasia 


Group N Trunk Legs 
0 ES ee Re pa ae 166 1.28 + .07 1.44 + .05 
Bis cdinsne tee aaeeees 88 1.39 + .10 1.37 + .07 


It is apparent that the groups A and B do not differ significantly 
in the degree of dysplasia. 


Q. DISCUSSION 


This work was prompted by a desire to discover the explanation of 
why some apparently normal women had children that died in infancy, 
and others, equally healthy, did not. As the study of infant mortality is 
pursued more and more, the conclusion that some inherent weakness in 
the biological make-up of the mother is a significant factor becomes 
stronger. So many infants die for no apparent pathological reason that 
it seemed reasonable to investigate this problem from a constitutional 
viewpoint. 

Many studies in constitution have clearly demonstrated that some 
external morphological builds are more frequently associated with a 
tendency toward, or a susceptibility to, certain pathological or atypical 
disturbances, than are other body types (cf. Pearl*). Just why this 
relationship exists has not always been fully explained for the reason 
that sufficient knowledge is not yet at hand to reveal the cause and effect. 

This study has demonstrated some interesting biological relation- 
ships that may eventually prove to be of some significance. The fact 


‘Pearl, R. Corstitution and Health. Londom (Kegan Paul, Trench, Trubner 
and Co.), 1933. 
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that women who had had children dying before reaching the age of one 
were on the average shorter than women with no infant deaths is not to 
be taken to suggest that all short women will experience infant mortality 
among their progeny. Nor is it to be taken as suggestion that any 
somatic measurement of the mother has an effect per se on the infant’s 
chances of survival or death. This paper deals solely with statistical 
associations, which show that in this sample, women experiencing infant 
deaths among their progeny were somatologically different from those 
who had had no such infant mortality. 


10. SUMMARY AND CONCLUSIONS 


Of 262 white mothers drawn from the wards of the Johns Hopkins 
Hospital, 169 had not experienced infant mortality among their offspring 
and 93 had. The somatic measurements of the former group, desig- 
nated as A (IM = 0), were compared with those of the latter group 
B (IM > 0). The B group was found to be definitely shorter in mean 
stature, mean height at exterior auditory canal, mean height at supra- 
sternal notch, mean height at lower costal margin, and mean sitting 
height, but not in mean trunk height. No significant differences were 
found for mean body weight, span, head length and breath, nor for the 
mean biacromial, bi-iliac, hip, and sagittal chest diameters. The mean 
girth measurements (especially at the umbilicus) were greater in the B 
group than in the 4, but not significantly so. 

Elimination of mothers with symptoms of syphilis, or those with a 
gynecological history, did not affect the comparative differences between 
the two groups. 

Groups 4 and B did not differ with respect to age at menarche, 
interval between menstrual periods, or in the characteristics of the 
menstrual flow. 

Group A tended toward the asthenic type of body build and group B 
toward the pyknic in both trunk and legs, but especially with respect 
to the latter. 

There was no difference in the degree of dysplasia exhibited by the 
two groups. 

To conclude, infant mortality appears to be associated with certain 
characteristics of the mother’s constitutional somatology. 
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STUDIES ON TWINS’ 


Il. ON THE EARLY MORTALITY OF LIKE- 
SEXED AND UNLIKE-SEXED TWINS 


BY J. YERUSHALMY AND S. E. SHEERAR 





SS S=VHE hazards of multiple birth to mother and offspring are 
i | well known. The maternal mortality as well as the stillbirth 
and infant mortality rates associated with twin deliveries 
Ie j/ are three times as high as those relating to single births 
( In this sense multiple births may be considered abnormal, or 






I, 2). 
in the words of Newman (3), “the human uterus is of the simplex or 
undivided type and is adapted for the really satisfactory gestation of 
but one fetus at a time. When two or more fetuses come to occupy the 
space usually filled by one, the twins, whether of the one-egg or two- 
egg type, crowd each other and compete for the common food supply.” 
In addition, the presence of two or more fetuses presents in many cases 
more complicated obstetrical problems. Guttmacher (1, 4), on the basis 
of his studies and a review of the literature, shows that abnormal 
presentations and complications of pregnancy, labor and delivery are 
more frequent among multiple deliveries than among single births. The 
problem of multiple births, therefore, is of interest not only to the 
biologist, but also to the obstetrician and to the public health worker. 
Twins are generally distinguished into two major types: The mono- 
zygotic or identical, where presumably a single ovum produces two off- 
spring ; and the dizygotic or fraternal, in which the two offspring result 
from two ova. That the two types of twins represent two distinct 
manifestations of the twinning process has been demonstrated by the 
investigations of Weinberg (5), Dahlberg (6), Greulich (7), and Gutt- 
macher (8). These studies show that the probability of giving birth 
to identical twins does not vary with age and parity of mother, while the 


From the Division of Public Health Methods, National Institute of Health, 
U. S. Public Health Service, and the Division of Maternity, Infancy and Child 
Hygiene, New York State Department of Health. 
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frequency of fraternal twins increases continuously with mother’s age 
and parity. In the preceding paper of this series (g), it was shown that 
the increase in the frequency of dizygotic twins is independently related 
to the factors of age and parity, but that it is more closely related to 
parity than to age of mother. There is also evidence from Weinberg’s 
and Dahlberg’s studies that the fetal mortality is higher among mono- 
zygotic than among dizygotic twins. It is the object of the present 
paper to study in more detail the early mortality of twins, that is, their 
stillbirth and neonatal mortality rates. 


MATERIAL AND METHOD 


The present study is based partly on the published data of the 
Division of Vital Statistics of the Bureau of the Census (10) and partly 
on the Vital Statistics records of New York State (exclusive of New 
York City). Most of the findings on stillbirths concern the births over 
the five-year period (1931-1935) in the United States Birth Registration 
Area. Data for the births of two years (1936-1937) in New York State 
are used to supplement these results by adding information on neonatal 
mortality and on the factors of age and parity of mother which are not 
available for the entire country. The information on neonatal mortality 
was obtained by matching the death and birth certificates belonging to 
the same infant. Likewise, the certificates of two members of a pair of 
twins were matched. 

From information available. on birth certificates it is impossible to 
differentiate between the two types of twins. The only distinction that 
can be made is whether or not two members of a pair are of the same 
or different sex. Hence, in the following analysis the twins are divided 
into these two major types. In addition, an approximation to the classi- 
fication of identica! and fraternal twins is attempted by an extension of 
Weinberg’s Differential Method (5, 11). By Weinberg’s method the 
distribution of the two types of twins is obtained by subtracting from 
each group of like-sexed twins a number equal to that of unlike-sexed 
twins in the same classification. The distribution of the remainder, sup- 
posedly, is that of identical twins. In a similar manner it may be possible 
to obtain the mortality rates of identical and fraternal twins. For 
example, if there were N, like-sexed twins of whom S, were stillborn, 
and N, unlike sexed twins of whom S, were stillborn, then the stillbirth 


rate of identical twins would be >? °*. while the stillbirth rate of 


1 2 


fraternal twins would be The assumption involved in this pro- 
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cedure is that like-sexed dizygotic twins and unlike-sexed twins do not 
differ materially in their mortality with respect to the various factors 
studied. There is no apparent reason to doubt the validity of this 
assumption. However, even if this assumption is not strictly justified, 
it is still possible to obtain broad differences between the two types of 
twins by comparing the like-sexed and the unlike-sexed groups. It may 
be added, also, that the results obtained by Weinberg’s Differential 
Method in the preceding paper of this series (9) agree well with the 
findings of Greulich and of Guttmacher who used direct methods for 
classifying the twins. This adds confidence to the method as a valuable 
tool for studying the two types of twins. 


STILLBIRTH RATE OF TWINS 


In the 5-year period, 1931-1935, there occurred in the United States 
Birth Registration Area a total of 126,401 twin deliveries; that is, 
252,802 individual twins born. Of these, 19,589 were stillbirths. This 
gives a stillbirth rate of 77.5 per 1,000 twins, which is more than twice 
as high as the stillbirth rate for all births in the same period (35.7). 
During the same 5-years there occurred 1,253 deliveries of triplets, or 
3,759 individual triplets, of whom 572 were stillborn. The stillbirth 
rate for triplets was, therefore, 152.2, or nearly twice as high as that of 
twins and over four times as high as the rate for total births. One 
important contributing factor to the high stillbirth rate of twins and 
triplets is premature birth for which the stillbirth rate is very high. 
Information on this point for the entire country is not available. Accord- 
ing to data from New York State it appears that while only one in every 
twenty deliveries of single births terminated prematurely, more than 
one in every four multiple deliveries was premature. Premature birth, 
however, is not the only factor responsible for the high stillbirth rates 
of multiple births; the stillbirth rate is also higher among multiple 
births than among single births when the premature are excluded and 
comparison is made between the full-term births only (12). 

The distribution of the twin deliveries by sex was as follows: In 
42,923 cases both members of a pair were males; in 40,848 cases both 
were females; in 42,557 cases one was a male and one was a female, 
and in 73 cases the sex was unknown. The stillbirth rate in the group 
of two males was 89.8; in the group of two females it was 74.3; and in 
the unlike-sexed group the rate was 66.5. The higher stillbirth rate for 
the group of two males over that of two females is not unexpected, 
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since it is not different from the known excess of the stillbirth rate of 
male infants over that of female infants for all births. For example, 
in the same period the stillbirth rate for all males in the same area was 
38.6, while that of all females was 31.1—that is, for all births the still- 
birth rate for males was higher by 24 percent than that of females. The 
interesting finding is that the stillbirth rate of the group of one male and 
one female twin was lower than that of the group of two female twins. 
The stillbirth rate in the group of like-sexed twins was 82.3, or nearly 
24 percent higher than the rate in the group of unlike-sexed twins. 
Since the like-sexed groups consist of both identical and fraternal twins, 
while the unlike-sexed twins are fraternal,” it appears that the stillbirth 
rate for monozygotic twins is higher than that of dizygotic twins. If 
the assumption is true that the like-sexed fraternal twins are as numerous 
as unlike-sexed twins, and that the stillbirth rate of these two groups of 
dizygotic twins are not materially different, then the stillbirth rate of 
identical twins would be 98.6 or 50 percent higher than that of fraternal 
twins. French statistics quoted by Dahlberg (6) give the percentage of 
deaths at birth as 24.3 for monozygotic and 12.7 for dizygotic twins. 

The excess in the stillbirth rate of like-sexed over that of unlike-sexed 
twins was due almost entirely to the relatively larger number of deliv- 
eries in which both members of a pair were stillborn. Deliveries in 
which one member of a pair was born alive and the other stillborn were 
proportionately as numerous among the unlike-sexed as among the like- 
sexed twins. Of 83,771 deliveries of like-sexed twins, 73,938 (88.3 
percent) were of two live births; 5,881 (7.0 percent) were of one live 
birth and one stillbirth; and 3,952 (4.7 percent) were of two stillbirths. 
The corresponding figures for unlike-sexed twin deliveries were as 
follows: Of 42,557 deliveries, both members were born alive in 38,178 
(89.7 percent) cases; one live birth and one stillbirth occurred in 3,100 
(7.3 percent) cases; and in 1,279 (3.0 percent) cases both members of 
a pair were stillborn. The proportion of deliveries of two stillbirths 
was, therefore, higher by over 50 percent in the group of like-sexed 
twins than among the unlike-sexed twins. If the procedure described 
above is used for isolating the identical twins from among the like-sexed, 
Table 1 is obtained. 


* There are rare reports in the literature of unlike-sexed twins which may not 
be dizygotic, but it is generally agreed that practically all unlike-sexed twins are 
fraternal. 





MORTALITY OF TWINS 
TABLE 1 
Twin deliveries of one live birth and one stillbirth and deliveries of 


two stillbirths, United States Birth Registration 
Area, 1931-1935 





DELIVERIES OF ONE 
TYPE OF NUMBER OF LIVE BIRTH AND DELIVERIES OF 
TWINS DELIVERIES ONE STILLBIRTH TWO STILLBIRTHS 
Number Percent Number Percent 





Monozygotic* 2781 6.7 2673 6.5 
Dizygotic* 6200 7.3 2558 3.0 





* Obtained by Weinberg’s Differential Method. 


The proportion of deliveries in which both members were stillborn 
was twice as large among monozygotic twins as among dizygotic, while 
there was little difference between the two types of twins in the propor- 
tion of cases in which one member of a pair was a stillbirth and the other 
a live birth. In this connection, it is interesting to note that there are 
greater intra-pair differences in weight and length at birth among iden- 
tical twins than among fraternal twins (see Guttmacher, 1). This find- 
ing may be interpreted as suggesting that the higher proportion of 
deliveries of two stillbirths among identical twins cannot be explained 
in terms of similarity of weight. 

Among other factors which may be related to the mortality of mono- 
zygotic and dizygotic twins, parity and age of mother should be consid- 
ered. As was stated above, the frequency of fraternal twins increases 
with both these factors while the frequency of identical twins by parity 
and age of mother is nearly constant. The stillbirth rate also increases 
with advancing parity and age of mother (12). It would therefore be 
of interest to compare the mortality of the two types of twins in the 
various birth orders and in the different age groups of mother. It would 
also be desirable to determine the differences in the neonatal mortality 
of the two types of twins, since the stillbirth rate is, probably, more 
influenced by obstetrical factors than the neonatal mortality rate. Infor- 
mation on these points for the entire country is not available. Use will 
therefore be made, in the following, of the records of the New York 
State Department of Health. 
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The stillbirth rates according to sex of twins in New York State 
paralleled those of the entire country. In the two-year period 1936- 
1937, there occurred in New York State, exclusive of New York City, 
a total of 1,830 twin deliveries among 166,120 total births. Of the 
3,660 individual twins, 197 were stillborn. The stillbirth rate of twins 
in New York State was 53.8 per 1,000 twins. This is considerably lower 
than the stillbirth rate for twins in the United States Birth Registration 
Area. However, the total stillbirth rate in New York State was also 
lower than that of the country. 

The distribution of twin deliveries by sex in New York state was as 
follows: 632 pairs were of two males; 642 were of two females; 
and 556 were of unlike sex. The stillbirth rates in these three groups 
were 66.5, 55.3, and 37.8, respectively. That is, in New York State as 
well as in the entire country the rate was highest in the group of two 
males and lowest in the group of unlike-sexed twins. Here again the 
difference occurred among the deliveries in which both twins were still- 
born. In the like-sexed group, 39, or 3 percent, of the 1,274 deliveries 
were of two stillbirths. In the case of unlike-sexed twins, of 556 deliv- 
eries only in 5, or I percent, were both members born dead. 

Information on neonatal mortality (death of infants under 1 month 
of age) is available only for the births of the year 1936. Of the 918 
pairs of twins born in 1936, in twenty-one cases both members of a 
pair were stillbirths, and in 56 cases one was a stillbirth and the other 
a live birth. Of the remaining 1,738 individual twins who were born 
alive, 212 died before they were one month old. The neonatal mortality 
rate among twins was, therefore, 122.0 per 1,000 live twins. This rate 
was more than four times as high as the neonatal mortality for all the 
births in that area in the same year. 

The neonatal mortality of like-sexed was higher than that of unlike- 
sexed twins. Of the twins in which the two members of a pair were 
born alive the neonatal mortality rate among like-sexed twins was 123.3 
and that of unlike-sexed twins was 102.4. The Differential Method 
gives a neonatal mortality rate of 138.5 for monozygotic twins. Here 
again the difference occurred among twins in which both members died 
neonatally. Thus out of 592 like-sexed pairs of twins in which both were 
born alive, in 53 cases both members of a pair died under one month of 
age and in 40 cases one was a neonatal death and the other survived 
the first month of life. Of the 249 unlike-sexed pairs of twins in which 
both were born alive, in 18 cases both were neonatal deaths and in 15 
cases one died neonatally and the other survived. The percentage of 
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cases in which both died was 9.0 for the like-sexed and 7.2 for the unlike- 
sexed, while the respective percentages for cases in which one member 
died and the other survived were 6.8 and 6.0. Although no definite 
conclusions can be deduced from any of the differences given above 
since the number of cases is small and the differences are not statistic- 
ally significant, it is indicated that also in neonatal mortality as in still- 
births, monozygotic twins may have higher rates than dizygotic and that 
the excess is accounted for by a larger proportion of cases in which 
both members of a pair died. 


ORDER OF BIRTH AND AGE OF MOTHER 


Table 2 presents the distribution of the 3,660 twins according to their 
order of birth and sex and the number of stillbirths in each category. 
In addition, the table presents stillbirth rates of like-sexed and unlike- 
sexed twins as well as the rates for monozygotic and dizygotic twins as 
obtained by the Differential Method. The order of birth of the two 
members of a pair of twins was taken as that of the one born first. 

Several interesting facts appear in this table; in the first place, the 
stillbirth rate of all twins does not appear to vary greatly with order of 
birth. The stillbirth rate for all births, as is known, varies considerably 
with the factor of order of birth; it is generally high for first births, at 
a minimum for second births and is very high for the higher orders of 
birth. In the case of all twins the rate was nearly constant for all orders 
of birth. There was a difference in the variation of the stillbirth rate 
between the like-sexed and the unlike-sexed twins. Among the former 
the stillbirth rate tended to decrease with advancing order of birth while 
among the unlike-sexed twins there was a noticeable increase of the rate 
with advancing order of birth. As a consequence the stillbirth rate of 
monozygotic twins of the first four orders of birth is considerably higher 
than the rate for dizygotic twins, while in the twins of birth orders 5 
and over the situation is reversed, the rate being higher for the fraternal 
than for the identical twins. 

The variation of the stillbirth rate of twins with age of mother is 
shown in Table 3. Also, in this case the stillbirth rate of twins did not 
vary with age of mother as markedly as the stillbirth rate for all births. 
The rate for like-sexed twins was higher than that of unlike-sexed twins 
in practically all age groups of mother. When the unlike-sexed were 
subtracted out of the like-sexed twins the stillbirth rate for monozygotic 
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twins was found to be considerably higher than that of dizygotic in prac- 
tically every age group. 

Premature birth: The frequency of premature birth is one of the 
important contributing factors to the high stillbirth and neonatal mortal- 
ity rates of twins. It is, therefore, of interest to investigate the dif- 
ferences in the two types of twins with respect to the factor of prematur- 
ity. Of the 1,830 twin deliveries in New York State, 541 or nearly 30 
percent were premature.* Among the 1,274 deliveries of like-sexed 
twins 405 were premature, and 136 of the 556 deliveries of unlike-sexed 
twins were premature. The frequency of prematurity per 1,000 deliv- 
eries was 317.9 among the like-sexed and 244.6 among the unlike-sexed._ 
The frequency of prematurity among monozygotic twins as obtained by 
the Differential Method was 374.7, which was higher by over 50 percent 
than that among dizygotic twins. 

The frequency of premature deliveries among all the births is known 
to vary considerably with the factors of parity and age of mother. The 
variation is of the U-shape pattern with high frequencies among first 
births and births of high orders and low frequencies for the intermediary 
orders of birth. Similarly the frequency is high for births to young and 
old mothers and relatively low when the mother is between 20 and 30 
years of age (12). In order to determine whether or not the frequency 
of prematurity among twin deliveries varies in a similar way, and 
whether the excess in the frequency of premature birth among deliveries 
of monozygotic twins is present in all orders of birth and age groups of 
mother Tables 4 and 5 are presented. 

It may be noticed that the frequency of premature birth among twins 
did not increase with advancing birth order and age of mother. In fact 
the tendency is towards higher frequencies among first births and young 
mothers and lower frequencies among the higher birth orders and the 
older mothers. This was true for both like-sexed and unlike-sexed 
twins. The increase in frequency of premature births among like-sexed 
over that of unlike-sexed twins was present in practically every order 
of birth and every age group of mother. 

In summing up the findings thus far it appears that the stillbirth 
rate of monozygotic twins is considerably higher than that of dizygotic 
twins, and that the excess is due primarily to a relatively larger propor- 
tion of births in which the two members of a pair are stillborn. The 


* Prematurity was determined from the physician’s statement on the birth and 
stillbirth certificates. 
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higher stillbirth rate of monozygotic twins was found to be present in 
practically all orders of birth and age groups of mother. There is also 
some indication that the same condition is true in neonatal mortality. 
One contributing factor to these high rates is premature birth which is 
more frequent among monozygotic than among dizygotic twins. It 
may be added that there is some evidence (2) that puerperal fatality * 
may also be higher among mothers of monozygotic than among mothers 
of dizygotic twins, although it could not be established conclusively due 
to the small number of cases available for study. 


CONSTITUTIONAL AND ENVIRONMENTAL FACTORS IN STILLBIRTHS 


Twins have been used extensively in studies concerning the heredi- 
tary and environmental manifestations of various traits and patholog- 
ical conditions. The usual procedure in such studies consists of obser- 
vations on two sets of twins—identical and fraternal—in which at 
least one member of a pair has the particular condition. If it is observed 
that the two members of a pair exhibit the condition under investigation 
more often among identical than among fraternal twins, the conclusion 
is reached that the condition, or a tendency towards the condition is, 
at least in part, inherited. The assumption involved in this conclusion 
is that the effect of the environmental factor is the same for both types 
of twins and the only variable involved is the constitutional one since 
both members of a pair of identical twins presumably have the same 
biological constitution. 

The same method may be employed in studying environmental and 
constitutional factors causing stillbirth. According to this method, the 
conditions causing stillbirth may be thought of as falling broadly into 
two main groups. The first group includes those due to environmental 
factors, which would embrace such considerations as variations in obstet- 
rical techniques, quality of prenatal care, and the like. The second group 
is composed of conditions due to constitutional factors—that is, that the 
fetus is constitutionally inferior and lacking in vitality. The assumption 
would be that the first group of factors is similar for the two types of 
twins and that the difference between the two types of twins in the pro- 


*The term “puerperal fatality” was defined in (2) as the risk of death to the 
mother associated with the delivery of an offspring of viable age. It is measured 
by a “puerperal fatality rate” defined as the number of deaths of mothers who 
were delivered either of a live birth or of a stillbirth per 1,000 total deliveries 
(including those of stillbirths). 
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portion of deliveries in which the two members of a pair were stillborn 
would indicate the strength of the second factor. 

From Table 1 it is seen that there were 5,454 pairs of identical twins 
and 8,758 pairs of fraternal twins in which at least one member was 
stillborn. These deliveries were distributed as follows: 


Deliveries of 


Type of which at least one Deliveries of Percent 
twin member of a pair was two stillbirths concurrence 
a stillbirth 
BOMORIOIES, «oc ceeecsvsces 5454 2673 49.0 
SEE ee ane 8758 2558 29.2 


The higher proportion of concurrence among the monozygotic twins 
(49.0 percent) than among the dizygotic twins (29.2 percent) presum- 
ably indicates the strength of the constitutional factor. There are, how- 
ever, at least two considerations which may impose limitations on this 
conclusion. In the first place the method assumes that the intra-uterine 
environment is the same for both types of twins. It is true that the 
observable differences such as the intra-pair differences in weight and 
length would tend towards a larger proportion of concurrence of deaths 
among the dizygotic twins. But there may be other differences in the 
intra-uterine environment between the two types of twins which may be 
responsible for the larger proportion of deliveries of two stillbirths 
among the monozygotic twins. The second consideration is the fact that 
there were proportionately more monozygotic pairs of twins where at 
least one member was a stillbirth than there were in the dizygotic group, 
as may be seen from the following table: 


Type of Number of twin Twin deliveries with at 
twin deliveries least one stillbirth 
Number Percent 
NN 0k 5 aren bie adhe 41,214 5454 13.2 
6 oo ati ces cic arelgetaieae 85,114 8758 10.3 


Thus in 13.2 percent of all monozygotic twin deliveries at least one 
member of a pair was a stillbirth, while only 10.3 percent of the dizy- 
gotic twin deliveries were of at least one stillbirth. The difference in 
these percentages is statistically significant. It is, therefore, possible that 
the monozygotic twins may be constitutionally inferior to dizygotic twins 
and hence the two groups are not strictly comparable. It should also be 
noted that these limitations are not restricted to the problem of con- 
stitutional and environmental conditions causing stillbirths, but that they 
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orn apply equally to most other investigations on nature and nurture in 
which this method is used. 
ins 
vas MORTALITY OF FIRST VERSUS SECOND TWIN 
Because the first born of a pair of twins presumably receives the 
greater trauma during labor it has been generally assumed that the 
a stillbirth rate is higher among the first than among the second twin. 
| Peckham (13) shows that such is not the case. In fact in his series it is 
shown that in the same weight groups the rates tend to be lower for the 
first of a pair of twins. The difference between his rates for first and™ 
; second twins are not statistically significant due to the relatively small 
ane number of pairs of twins available for study. From the material of New 
all York State it is possible to investigate this question on a larger series of 
rel births. 
this The order in which the two members of a pair were born was deter- 
— mined from the statements of hour of birth on the birth and stillbirth 
the certificates. It was thus possible to obtain stillbirth rates separately for 
and the members of the twins who were born first and for those who were 
iths born second. The stillbirth rate was significantly lower for the first | 
the twin than for the second. The respective rates were 45.4 and 62.8. The_ 
y be difference between the rates becomes more pronounced when the cases in 
rths which both members of a pair were stillborn are excluded. Of the 109 
that pairs in which one was stillborn and the other born alive, the first was 
a a stillbirth in only 38, or 34.9 percent, of the cases, and the second was 


born dead in 71, or 65.1 percent. 

The advantage to the first of a pair of twins was pronounced both 
at in the like-sexed and the unlike-sexed groups. The difference in the 
rates between the two members of a pair was more marked in the unlike- 


nt sexed twins than in the like-sexed. The rate for the first twin in the 
unlike-sexed group was 25.2 and the rate for the second twin was 50.4. 
In the like-sexed group the corresponding rates were 53.4 and 68.3. 
one ff That the explanation for the higher rates of the second of a pair of 
izy- twins may probably be found in obstetrical considerations is indicated 
e in by the fact that the neonatal mortality rates of twins did not differ 
that significantly between the first and second members of a pair. In fact, 
wins there was a slight advantage to the second of a pair of twins. Of the 55 
o be sets of twins in which one was a neonatal death and the other survived 
con- the first month of life, 31 of the first twins and 24 of the second twins 


they died neonatally. In the cases in which one member of a pair was a still- 
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birth and the other a live birth, the neonatal mortality rate among the 
live-born was the same for the second as it was for the first twin. Thus, 
of the 56 live births whose partners were stillbirths, 37 were first twins 
and 19 were second twins. Of the 37 first twins, 10, or 27 percent, 
were neonatal deaths. Among the 19 second twins there were five, or 
26 percent, neonatal deaths. These figures are, of course, small but they 
indicate first that the neonatal mortality rate of members of a pair of 
twins whose partners were stillborn is very much higher than that of 
twins in which both members were born alive. They also indicate that 
the handicapping of the second of a pair of twins is present only among 
the stillbirths, while the neonatal mortality of the second of a pair of 
twins is not higher than that of the first twin both when its partner was 
a stillbirth and when he survived the neonatal period. 


SUMMARY 


This paper deals with the late fetal and neonatal mortality of twin 
deliveries. It is based partly on the births for a five-year period (193I- 
1935) in the United States Birth Registration Area and partly on the 
births for a two-year period (1936-1937) in New York State (exclusive 
of New York City). The following findings are recorded: 


(1) The stillbirth and neonatal mortality rates of twins is more than 
three times as high as those of single births. 

(2) The stillbirth and neonatal mortality rates of like-sexed are 
considerably higher than those of unlike-sexed twins. This excess is 
due to a larger proportion of twin deliveries in which both members 
succumb among like-sexed than among unlike-sexed twins. 

(3) The stillbirth rate of like-sexed twins is higher than that of 
unlike-sexed twins in practically every order of birth and age group of 
mother. - The stillbirth rate of twins does not increase with advancing 
age and parity of mother. 

(4) Nearly 30 percent of twin deliveries are premature. The fre- 
quency of premature deliveries is higher among like-sexed than among 
unlike-sexed twin births. 

(5) The second of a pair of twins is exposed to a greater risk of a 
stillbirth than the first twin. The neonatal mortality rate for twins is not 
significantly different betwen the first and second members of a pair. 

(6) The implication of the difference in the stillbirth rates among 
monozygotic and dizygotic twins is discussed in light of the use made 
of twins in studies on nature and nurture. 
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THE STANDARD ERROR OF THE SLOPE 
OF A STRAIGHT LINE’ 


BY JOSEPH F. KISH 








INTRODUCTION 


stant of a fitted straight line it is necessary to distinguish 
between two kinds of data; first, where nothing whatever is 
= known about the law of variation to which the individual 
observed points conform, and secondly, where the distribution for each 
observed point is known. 

In all that follows it is assumed that the x values are fixed, in the 
sense of not being subject to fluctuations of sampling, and that all of the 
variation is in the y determinations. 

Van Uven ? has obtained the standard error of the slope constant for 
the case where nothing is known about the variations of the individual 
points. Utilizing his approach to the problem, and without making any 
changes in the mathematical treatment (other than equating all weighting 
factors to unity), the writer was able to extend his method to the case 
where the law of variation is known for each observed point. Van Uven 
did not introduce into his demonstration the hypothesis that the variation 
in a particular ordinate, about its hypothetical true value, is to be con- 
sidered as conforming to the normal equation; but, by introducing the 
assumption of normality into Van Uven’s case and into our own, we 
were able to calculate the values of the third and fourth moments for 
each of the two distributions of slope constants. Both distributions 
turned out to be normal. Of course, any assumption which makes the 
distribution of an individual observed point about its true value other 
than a normal one would introduce difficulties into the calculation of 





‘From the Department of Biology of the School of Hygiene and Public Health, 
The Johns Hopkins University. 

*Van Uven, M. J. Mathematical Treatment of the Results of Agricultural 
and Other Experiments. Groningen and Batavia (P. Noordhoff N.V.) 1935, pp. 
74-81. 
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the third and fourth moments, and it is fairly certain that the resulting 
distribution of the slope constants would not be normal. In such a 
case any test for the significance of the difference between a pair of 
slope constants would have to be revised, and at considerable labor, 
each time that a new functional form was introduced to describe the 
variation of an individual observed point. 

What follows in this paper is divided into three sections. In the 
first is reproduced Van Uven’s derivation of the standard error. While 
it is true that his least square solution for the constants of the straight 
line (y = a + bx) is not carried out in the customary least square 
manner, due to the strictness with which he avoids use of the calculus, 
we did not see fit to make any alterations in a demonstration that could 
hardly be improved upon with respect to simplicity and clarity. Our 
second section contains the analysis leading to the equations for the 
second, third, and fourth moments of the distribution of slope constants. 
Here the assumption is that for every point, such as (+x, yx), repeated 
measurements would yield a set of values for the yg ordinate which 
would distribute normally about the one value of yx that we actually do 
possess, and with a known standard error. The last section of this paper 
is taken up with the results of the two separate sampling checks, each 
comprising 750 fitted straight lines. 


VAN UVEN’S DERIVATION OF THE STANDARD ERROR 
OF THE SLOPE CONSTANT 


Setting 
Ve = yx — bax —aa (1) 


we must select a and b so that 3Vx* is a minimum. Shift the origin 
of x and y to X and Y, and put 


xe = X + ag, yr = Y + Be 
so that Vg becomes 
Ve = (Y — bX — a) + Ba — bax 
or, when m equals the number of observed points, 
2V x* = n(Y — bX —a)* + 2(Y — bX —a) (38x — bax) 
+ 28x’ — 2b3axBx + b*Zax?. (2) 
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Selecting X and Y so that Sag = 0, and 38g = 0 gives 
K K 


S*x <x 


-and ¥ = 9 = ~— 


where # represents the mean of all x’s and 7 the mean of all y’s. 


A—_—-i= 





Setting 
un — *R — * and Ve = yx — J (3) 
then ag and Bg become ux and vx respectively, and equation (2) can be 
written 
2V x? = n(¥ — b& — a)? + (Sun? — 2b3uqve + b*3ux*). (4) 
K K K K 


The minimum value of the first term on the right is zero, therefore we 
must put 








3 — b# —a=0. (5) 
In other words the fitted line must go through (#, 9). 
Equation (4) now becomes | 
2UKUK (Sugve)? 
SV x? = sux" ( — ee Sv,z" — A . (6) 
K Kk Sux” x Sux? 
K 


The first term on the right is always positive, so that its minimum value 
is zero, giving 


Sucve 
b= *«____ == 6. (7) 
Sux- 
K 
From (5) 
Sucve 
a=j—be = yj —*_ #=4. 8) 
Sug" 
K ' 


The least square solution therefore gives for a and b the values of 4 
and B. 


Now let 
Ux = yx — br — G, (9) 
and have then 


2Ug = nf — bat — nd = n(9 — bt — 2) = Oo 





fc 


de 





(3) 
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(4) 
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Since 3Ux? is the minimum value of av x’, equation (6) becomes 
K 


(Suxvx)? 
SUz* = Yuz* — _A..._.. (10) 
K 4 Sug? 

K 
Let fx represent the true value of yx, and 1, its true error, so that 
yx = x + x. 
From 


Sy« 





Ve = Ye — J = Vx — 
follows for the true error Avg of vg 


22x 
= (11) 





Avg = Nx — 
n 


Equation (7) gives for the true error Ab of DB 





A(Sugvr) SugAve 
K _ K 
Ab = Sux? Sug? 
K K 
Now 
(ux) (20x) 
SugAve = Succ — 3 £ = Suche. 
K K n K 


In the following discussion the symbols { } enclosing an expression 
denote the mean or asymptotic value of a very large number of samples. 


{ (Suxdvx)"I} = { (Suenx)*}} = Sun" Ox ° 1} + 22 Suxurd| Ox ; 1} 


At this point Van Uven notes that {x . nu} vanishes for all values 
of x and x, because yx and yz, were observed independently of one 
another. To make that statement correct it is necessary to bring out 
an assumption implicit in Van Uven’s reasoning—namely, that 7, and 
7, assume plus and minus values with zero as a mean. If two or more 
of the 7 distributions were skew and measured about the mode as origin, 
then [x . Nr} would not vanish for all values of x and 4. Granting 
that 9x, for all values of «x, is measured about zero as a mean, and 
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representing [x - Nx} by o*, for all x values, the preceding equation 


gives 


{{ (2uxdvx)?} = o* (Sux*). 
K E 


(12) 


We have yet to determine o?. Distinguishing between 4 and 5}, the 
least square constants for the one set of observed points that we do 
possess; and a, and b,, the two constants of the hypothetical true line, 
we have 

Nk = Ye — ote — ap. (13) 


Equation (4) gives 
=x* — n(¥ nae byt we a,)? + (2vx* ran 2b. Xu K + b,*Sux*), 
bh K K K 

or 


K 


LUKUK \ » 
Sux? ) 
K 


3x2 = n(F — bof — a)? + sux? ( _ 
K 


(Sugvx)? 
on? = ae 
,.¢ Sux? 

K 


Now 
= b, + Ab, and 6 = a, + Ad, 


hence by (8) 
§— b.¢—a,= § —b# —4+4 Ad-#+4+ Ad=—04 Af, 


and 
Sucve 
K b, —b = —ab, 
Sux" 
K 


so that (14) gives, with the aid of (10), 
=x? = n(Af)? + Sug?(Ab)? + LU g?. 
K K K 
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Then 
[2] = [oon] + 2] be} + [30 


and 


[2 }= 00 = 9 > + (2")(Sa) + 2] 


= 207 + 2Ux*}. 


(n — 2)o? = [2Ux*}. (14a) 


Replacing the unknowable {2U x} by the only estimate of it that we 


have, namely 3U,x?, we get 
K 


_ (Suxvg)? 
- Sux? 
K 








(n — 2) 
Equation (12) now gives 
(Xugvg)? 
2U x? ial na = 


ot K —_— K : (16) 
r (nm — 2) Sux" (n — 2) Sux? 
a K 








At this point it is well to write out the three expansions that we 
shall use in evaluating the second and higher moments: 


(SuxNe)? = Sux*Mx*? + 22SuKurheN, 
~ K KL (17) 
(SuxMx)® = Sux*Qx* + 32SuK*urNK’N, + OSS SuqupuyNc NL Ny (18) 
K K KL KLM 
(Sux x )* —= Sux*x* > 63Sug?ur?MK°N1? + 42 3ug ure Hy, 
K K KL KL 


4+ 12333uqupuy’ nna? 
KLM 


+ 24333SucupuyuyAc Ny (19) 
KLMN 
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If, in addition to the assumptions made above with reference to 
the 7x distribution, we also assume normality, then the third and fourth 
moments for the } distribution follow very easily. 


{ Guene )*} | 


(Sux?)> 
K 





{ (4b)3} = 


and utilizing (18) we have 
{ ux*nx*} =o 
[ux*u:Mx°x} = © 
{ wxucum xn Mw] = 0, 
making the third moment equal to zero. 


{quer} 


(Sux*)4 
K 


{ (4b)*} = 


{uxnx*} = uxt(m)e = 3uxto' 


{4x?4x?7x°917} = ux?u,204 
{ux*ui7x*1]} = 0 
{uxurmn’x7.Mx?]} = 0 
{¥xucMaex eu] = 0 


So that, employing equation (19), we have 
30*(Sux* oh 23 Su,g7u;”) 
L 


{ (43)*} = = x 


(3ux*)* 
K 





3o*(Suq*)? (Sux*)? 
K K 


— = 3, 


Be (Xux*)* ot 
K 








demonstrating that the } distribution is normal. 
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MOMENT EQUATIONS FOR THE DISTRIBUTION OF 
THE SLOPE CONSTANT? 


Before proceeding with the second section of this paper we shall 
need to demonstrate that Su,Ux = 0. The value of the y ordinate 
K 


calculated from the equation of the least square line, for x = #x, 
can be written 


y = bx + 5 — Be, 
= bug + 7. 
Subtracting yx from both sides of the equation, and rearranging, 
Ux = ve — bug. 
Multiplying by ux, and summing for all k values, we have 


SugU ge = Sucve — bSux? = oO (see equation 7). 
Sux Sux Sux (see eq 7) 


Now if we make the assumption that for each value of & the various 


determinations of the ordinate corresponding to = x, vary accord- 
ing to the normal equation about our single observed yg as a mean, 
we have 


— fr (Ux+ yxn)*e -*o3 dys 


{7*]} = 


r= OK 
= Ux? + 0 + on’, 
and 
+a+o ? 
{mx - 1} = ore SJ ety Wut ye (Fst ar) dyndy/s 


= UgU,+0+0+0 


so that the equation from the preceding section 


bad { 7x7} 4. 2d ine, { x - 1} 


6 (ie)? 





*The reader who is not familiar with the method of moments may consult 
Chapter III of Frequency Curves and Correlation by W. Palin Elderton, Third 
Edition, Cambridge University Press, 1938. 
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becomes 

Sux*(Ux? a Ox”) + 23Sugu,UcU, 
KL 


oF = - 
Sug")? 
K 





Since SugUx = 0, this reduces to 
K 


eo; = = (20) 


wr (Sux?)? 
K 





The third and fourth moments are calculated as easily as they were in 
the preceding section 


{} 2 Sug(Ux + yx) 7 _ {Gexrs) ‘} 














a 
{ (42)*} = (Sux?) (Sux?)3 (21) 
K K 
{»’x*} = 0, 
{ 9x " yx} = 0, 
[y'x “¥u° y'ul} = 90, 
so that the third moment equals zero. 
»_\)4 ,_\4 
[Ieee + oh} [wo 


Oyt = (Suc)! (Sun?) 
K K 
[ y'x*} = 30x (making use of the relation nu, = 34,), 
{ yx? - y'c?} = ox* - o1?, 
{ x: yr: yu? }} = 0, 
{yx - y'15} = ©, 
{y'n-vu- yu yw} = 0, 


so that 


{(4b)4} = = [ 33x" ox‘ a OS Sug*ur? oxox" | 


Gon Pr 


= Goes Liter]? 














YE 











20) 


> in 


21) 


(22) 
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Now 


3 (Suxg*on*)? (Sux?)* 
A, = ————— = = 


. = 3 
#2 (ux?) * (3ux7on*)? 
K K 





proving that the distribution of slope constants is normal. 


SAMPLING TESTS 


The data that were utilized for the sampling check were the birth 
rates per 1,000 population for the state of Alabama, for the years 1933 
to 1937 inclusive. 


TABLE 1 


Alabama birth rate, 1933-37 inclusive 











BIRTH RATE o OF 
YEAR PERIOOO £ #£yCAL. we Ue ave Ux uci U;* BIRTH 

POPULATION RATE 
1933 21.4 o 22.02 —2 —26 +.52 —.62 +1.24 3844 .08698 
1934 22.6 I 21.84 —1 +.94 —904 +.76 —.76 5776 .08874 
1935 22.0 2 21.66 0 +.34 o +.34 o 1156 .08713 
1936 21.0 3 21.48 +1 —66 —66 —48 —.48 .2304 .08473 
1937 21.3 4 21.30 +2 —36 —.72 o o ty) .08486 
Total ads oa yaaer, “ioe o —1.80 o te) aT 





The equation of the fitted line is (y = 22.02 — .18%). The figures 
in the last column of Table 1 were obtained by applying the formula 





V fl to the rates of column 2. 


If we substitute directly in equation (16) and check the value 
of o% thus obtained by means of a sampling experiment, what we really 
get by so doing is a check of formula (12). A complete sampling check 
of Van Uven’s formula for the standard error requires, in addition, a 
separate check of formula (14a). 
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Substituting in formula (15) we get 
_1.3080 
3 
ao = .66030. 


= = .436 


In setting up our normal distributions the best approximation that 
we could get for o was the value .656595. Consequently, it was the 
latter that was substituted in (12), giving 


2 
oi? = 4950595) 0431117 


o% = .20763. 
Five hundred metal rimmed tags were marked with the numbers 


indicated in the following table. 


TABLE 2 


Hypothetical normal distribution of birth rates 
M = 22.02016, « = 0.656505 

















NUMBER NUMBER NU MBER 
MARKED FREQUENCY MARKED FREQUENCY MARKED FREQUENCY 
ON TAG ON TAG ON TAG 
20.11 1 21.43 27 22.75 22 
20.24 J 21.56 31 22.88 17 
20.37 2 21.69 35 23.01 13 
20.50 3 21.82 38 23.14 9 
20.63 4 21.95 40 23.28 7 
20.77 7 22.09 40 23.41 4 
20.90 9 22.22 38 23.54 3 
21.03 13 23.35 35 23.67 2 
21.16 17 22.48 31 23.80 I 
I 


21.29 22 22.61 27 23.94 











The mean of the distribution in Table 2 is 22.02016 and the standard 
error is .656595. 

A total of 750 drawings was made, each time returning the tag to 
the urn and thoroughly reshuffling before the next draw. 

The number on each tag drawn was entered into a table, and the 
column was designated as the ordinates corresponding to x = 0. The 








hat 
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entries were numbered 1 to 750 inclusive, in the order in which they had 
been drawn. Exactly the same procedure was carried out in order to 
get the 750 ordinates corresponding to x = 1, but before making the 
entry in the table .18 was subtracted from the figure appearing on the 
face of the tag. From the ordinates corresponding to = 2 the figure 
.36 was in each case subtracted; .54 from each ordinate at « = 3; 
.72 from each ordinate at x = 4. To each one of the 750 sets of five 
points a straight line was fitted by the method of least squares. The 
resulting 750 slope constants had a mean value of —.18208, and a 
standard error of .20709. The mean and the standard error were 
calculated from the ungrouped data. As we have indicated above Van 
Uven’s formula for the standard error yields the value .20763. The 
following table represents a grouping of the 750 slope constants. 


TABLE 3 


Distribution of slope constants from sampling experiment 








SLOPE FREQUENCY SLOPE FREQUENCY SLOPE FREQUENCY 
—.880 to —.831 I —.430 to —.381 29 +.020 to +.069 35 
—.830 to —7.81 I —.380 to —.331 33 +.070 to +.119 29 
—.780 to —.731 4 —.330 to —.281 52 +.120 to +.169 23 
—.730 to —.681 I —.280 to —.231 76 +.170 to +.219 12 
—.680 to —.631 9 —.230 to —.181 70 +.220 to +.269 7 
—.630 to —.581 18 —.180 to —.131 72 +.270 to +.319 4 
—.580 to —.531 15 —.130 to —.081 80 +.320 to +.360 I 
—.530 to —.481 19 —.080 to —.031 70 +.370 to +.419 2 
—.480 to —.431 30 —.030 to +.019 57 Total 750 





For the value of o we had recourse to formula (15), because it 
is the only estimate that is available to the curve fitter who has no 
knowledge of the variation of his individual observed points. But 
having done so, it becomes necessary to produce a sampling check of 





formula (14a). 


Formula (14a) yields 


[2Ux*} = 3 X (.656595)? = 1.29335. 


2Ux* was calculated for each of our 750 lines. 


The mean value, or 


K 
{ 2U«"}, turned out to be 1.30514. As before, the mean was obtained 


from ungrouped data. Below is given a table of 2U,?. 
K 
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TABLE 4 


Distribution of SU," in experimental sampling 
K 








> ” > > > 

iS) 1) VU U 1S) 1's) 
ZU 2 3 =U 2 5 =U 3 5 ZU 3 5 ZU 3 5 =U s 5 
a. ss ns. ns = S 2S oe 

wl ial al al 

4 =~ os | | = 

~ _ = Co — Sag 
0-.099 22 I1.0-1.099 36 2.0-2.009 13 3.0-3.009 5 4.0-4.099 I 5.0-5.009 I 
1-199 42 L.I-1.199 31 2.1-2.199 I2 3.1-3.1990 5 4.1-4.100 3 5.1-5.109 2 
2-209 34 1.2-1.299 30 2.2-2.299 I5 3.2-3.200 I 4.2-4.209 2 5§.2-5.209 I 
3-399 35 1.3-1.3909 28 2.3-2.309 19 3.3-3.309 2 4.3-4.309 2 5.3-5.3090 I 
4-499 32 1.4-1.499 21 2.4-2.499 7 3.4-3-499 3 4.4-4.499 I 5.4-5.499 0 
5-599 47 1.5-1.509 21 2.5-2.500 9 3.5-3.500 2 4.5-4.509 I 5.5-5.590 I 
6-699 40 1.6-1.699 27 2.6-2.699 9 3.6-3.600 2 4.6-4.609 2 5.6-5.609 2 
7-799 32 1.7-1.799 22 2.7-2.709 9 3.7-3.799 I 4.7-4.799 I 5.7-5.799 I 
8809 41 18-1809 16 28-2899 5 3.8-3.800 0 484.800 2 6.7-6.799 I 
.9-.909 28 1.9-1.9009 I5 2.902.900 5 3.90-3.000 I 4.094.909 0 #£Total 750 





The checks furnished for formulae (12) and (14a) show that 
formula (16) is correct. 

In order to check the standard error formula of the second section 
(equation (20)) we make use of the last column of Table 1. Five sep- 
arate normal distributions with means of 21.4, 22.6, 22.0, 21.0, and 21.3 
were set up. The standard errors to correspond were .085981, .088458, 
.085981, .084062, and .084062. The latter are our best approximations 
to the figures in the last column of Table 1. Accordingly, when sub- 
stituting in equation (20), the latter were used in preference to these 
in the last column of Table 1. The five frequency distributions are given 
in Table 5. 

There were drawn 750 sets of five points each, and straight lines 
fitted as before. The mean of the 750 slope constants, whose distri- 
bution is given in Table 6, was —.180051 and the standard error. 026248. 

Our formula (20) yields the figure .026968. The agreement is not 
as good as it was for the Van Uven equation, but it is close enough 
for our purpose. 





oe fk 


N 
| Sl nn wn ow ww ow | menguency | 








STANDARD ERROR OF SLOPE 


TABLE 5 


277 


Hypothetical normal distributions for each of the five years 








*#=0 *=—I *=2 *=3 z=4 
NUMBER NUMBER NUMBER NUMBER NUMBER 
MARKED FRE- MARKED FRE- MARKED FRE- MARKED FRE- MARKED  FRE- 


ON TAG QUENCY 


ON TAG QUENCY ON TAG QUENCY ON TAG QUENCY ON TAG QUENCY 








21.15 I 22.35 I 21.75 I 20.75 I 21.05 I 
21.17 I 22.37 2 21.77 I 20.77 I 21.07 I 
21.19 3 22.39 3 21.79 3 20.79 2 21.09 2 
21.21 4 22.41 5 21.81 4 20.81 4 21.11 4 
21.23 7 22.43 7 21.83 7 20.83 6 21.13 6 
21.25 10 22.45 II 21.85 10 20.85 10 21.15 1c 
21.27 I5 22.47 15 21.87 15 20.87 15 21.17 15 
21.29 21 22.49 21 21.89 21 20.89 20 21.19 20 
21.31 27 22.51 27 21.91 27 20.91 27 21.21 27 
21.33 33 22.53 33 21.93 33 20.93 33 21.23 33 
21.35 39 2255 38 $2195 39 2095 40 £21.25 40 
21.37 43 22.57 42 21.97 43 20.97 44 21.27 44 
21.39 © 46 22.59 45 21.909 46 20.99 47 21.29 47 
21.41 46 22.61 45 22.01 46 21.01 47 21.31 47 
21.43 43 22.63 42 22.03 43 21.03 44 21.33 44 
21.45 39 22.65 38 22.05 39 21.05 40 21.35 40 
21.47 33 22.67 33 22.07 33 21.07 33 21.37 33 
21.49 27 22.69 27 22.09 27 21.09 27 21.39 27 
21.51 21 22.71 21 22.11 21 21.11 20 21.41 20 
21.53 15 22.73 15 22.13 15 21.13 15 21.43 15 
21.55 10 22.75 II 22.15 10 21.15 10 21.45 10 
21.57 7 22.77 4 22.17 7 21.17 6 21.47 6 
21.59 4 22.79 5 22.19 4 21.19 4 21.49 4 
21.61 3 22.81 3 22.21 3 21.21 2 21.51 2 
21.63 I 22.83 2 22.23 I 21.23 I 21.53 I 
21.65 I 22.85 I 22.25 I 21.25 I 21.55 I 
Total 500 Total 500 Total 500 Total 500 Total 500 
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TABLE 6 


Experimental sampling distribution of slope constants 












































SLOPE FREQUENCY SLOPE FREQUENCY SLOPE FREQUENCY 
—.095 to —.099 2 —.150 to —.154 41 —.205 to —.209 28 
—.100 to —.104 I —.155 to —.159 23 —.210 to —.214 36 
—.105 to —.109 o —.160 to —.164 54 —.215 to —.219 18 
—.110 to —.114 2 —.165 to —.169 41 —.220 to —-.224 21 
—.115 to —.119 7 —.170 to —.174 73 —.225 to —.229 6 
—.120 to —.124 2 —.175 to —.179 35 —.230 to —.234 7 
—.125 to —.129 9 —.180 to —.184 66 —.235 to —.239 3 
—.130 to —.134 11 —.185 to —.189 58 —.240 to —.244 I 
—.135 to —.1390 14 —.190 to —.194 54 —.245 to —.249 I 
—.140 to —.144 27 —.195 to —.109 33 —.250 to —.254 5 
—.145 to —149 13 —.200 to —.204 57 —.270 to —.274 I 
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Fic. 1. GRAPH OF First SAMPLING EXPERIMENT 


In Fig. 1 the frequencies from Table 3 have been plotted against a 
normal curve that has a mean of —.18 and a standard error of .20763. 
In Fig. 2 the frequencies from Table 6 have been plotted against a 
normal curve that has a mean of —.18 and a standard error of .026968. 
In the case of both bar diagrams, due to pronounced fluctuations in 
frequency as we pass from one class interval to the next, it is better to 
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Fic. 2. GrapH oF SECOND SAMPLING EXPERIMENT 


defer judgment as to whether or not the two plotted normal curves 
adequately describe the data. For Fig. 1 a skew curve would probably 
give a better fit, but as far as Fig. 2 is concerned a normal curve does 
as well as any other. If the figures of Table 2 and 5, appearing under 
the head of Number marked on tag, had been arranged in an order 
with a much smaller class interval, we are disposed to believe that then 
the greater part of the discrepancy between the bar diagram and its cor- 
responding theoretical normal curve would have disappeared. The 
reason why a smaller interval was not used is because the notion of cal- 
culating the third and fourth moments only occurred to the writer near 
the close of the investigation when all of the sampling had already 
been carried out. 


SUM MARY 


1. When there is no information available as to the variation of each 
of the individual ordinates, and a straight line is fitted to the data by 
the method of least squares (vertical residuals), then the standard error 
of the slope constant resulting from the calculation is obtained by sub- 
stituting in equation (16). 

2. When the variation of each individual ordinate is known equation 
(20) is to be used. 
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GOOD AND POOR YEARS FOR THE GROWTH 
OF GIRLS IN STATURE AND BODY WEIGHT 


BY FRANK K. SHUTTLEWORTH 
Yale University 








THE PROBLEM 


==} THERSTON ! in 1887 was probably the first to point out 
that human growth varies significantly from year to year. 
3 — 4) Working with the birth weights of Australian infants from 

=| 1857 to 1887 he found that these were three hundred grams 
below average during the severe depression years of 1876 to 1879. The 
World War and the subsequent economic dislocations stimulated a large 
literature in the field which has been competently reviewed and sum- 
marized by Sanders. The unhappy conditions of the early 1930's led 
to similar studies of which the most important were a series of papers 
by Palmer.*: *-5 Palmer found that gains in weight of 1958 elementary 
school children in Hagerstown, Md., from May 1933 to May 1934 were 
8.7 per cent below comparable annual gains of nearly eight thousand 
children in the same school system during the years 1921 to 1927. This 
unfavorable growth, however, was not attributed to economic factors 
because similar deviations from normal growth occurred from year to 
year during the prosperous times of 1921 to 1927. Thus, from May 
1924 to May 1925 gains in weight were 8.5 per cent below normal, while 





* Fetherston, R. H. Weight of Victorian infants. Australian Medical Journal 
1887, 9, 495-496. 

* Sanders, Barkevy S. Environment and Growth. Baltimore. Warwick and 
York, 1934. Pp. 375. 

* Palmer, Carroll E. Variations of growth in weight of elementary-school 
children, 1921-28. U.S. Pub. Health Reports, 1933, 48, 993-1005. 

‘Palmer, Carroll E. Growth and the economic depression. A study of the 
weight of elementary-school children in 1921-27 and in 1933. U. S. Pub. Health 
Reports, 1933, 48, 1277-1292. 

* Palmer, Carroll E. Further studies of growth and the economic depression. 
U. S. Pub. Health Reports, 1934, 49, 1453-1469. 
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from May 1926 to May 1927 they were 5.5 percent above normal. These 
findings hold for both sexes aged seven to twelve. Palmer wisely offered 
no explanation of these very interesting findings save the negative one 
that they could not plausibly be attributed to economic factors. There 
are, however, a number of specific questions which need to be raised 
and which are amenable to investigation. First, is this phenomenon 
local? Second, does it hold for different aspects of growth as stature 
and body weight? It is with these two questions that the present paper 
is concerned. 


AVAILABLE DATA 


The basic data consist of repeated measurements collected by the Har- 
vard Growth Study under the direction of Professor Walter F. Dear- 
born. We have selected for this study 568 girls from the cities of 
Medford and Beverly where measurements were made in October, No- 
vember, and December of each year. On the average, 10.9 sets of annual 
meaurements are available for these cases. The initial measurements in 
Medford were made in the fall of 1922 while those in Beverly were 
made in the fall of 1923. In both cities the children were initially in 
the first grade of school. Medford children were required by local school 
regulations to be six years old for entrance to the first grade, while 
Beverly children were permitted entrance to the first grade as early as 
age five. In addition the Medford school system, even in the first grade, 
had a considerable number of scholastically retarded children. It results 
that measurements in the fall of 1924 give annual increments for chil- 
dren ranging in age from 6.5 (6.25 to 6.74) to 11.5 and it is this wide 
age range which provides the necessary comparative data for the present 
study. Thus, we may compute the average growth of girls from age 
10.5 to 11.5 separately for each of the six successive years 1923 to 1924, 
1924 to 1925, 1925 to 1926, 1926 to 1927, 1927 to 1928, and 1928 to 1929 
and determine which of these six years was most favorable for the 
growth of girls from age 10.5 to 11.5. Similarly, we may compute the 
average growth of girls from age 10.0 to 11.0 and from age 9.5 to 10.5 
for each of five successive years, etc. 


* Dearborn, W. F., Rothney, J. W. M., and Shuttleworth, F. K. Data on the 
Growth of Public School Children (From the Materials of the Harvard Growth 
Study). Monog. Soc. Res. Child Develop., Vol. III, No. 1. Washington, D. C., 
National Research Council, 1938. Pp. 136. 








282 HUMAN BIOLOGY 


PROCEDURE AND RESULTS 


While the foregoing suggests the general logic of our procedure, 
the analysis must also take account of factors other than chronological 
age which determine a given annual increment. The detailed steps were 
as follows.’ First, corrections were applied to all increments involving 
time intervals between measurements differing from an exact year by 
.04 years or more. Such corrections were applied to 21.4 per cent of 
the 11,243 increments of stature and body weight available on our 568 
cases. Second, the deviation of each increment from the normal 
expected increment for sex, chronological age, age at maximum growth 
in stature, and the timing of measurements relative to age at maximum 
growth was determined. It is not necessary to explain in full these 
standards of normal growth since they are presented in detail in another 
publication.* It is sufficient to say that six standards were employed 
for each dimension, namely, separate standards for girls with ages at 
maximum growth prior to age 11.75, between 11.75 and 13.24 and after 
13.25, and each of these separately for cases having measurements coin- 
ciding with and not coinciding with ages at maximum growth. The 
detail of these standards for the two dimensions will be found in Tables 
38, 39, and 40 of the monograph just cited. For example, the normal 
increments of girls having ages at maximum growth prior to 11.75 and 
measurements coinciding with age at maximum growth as taken from 
Table 38 are 6.0, 5.8, 5.8, 6.7, 8.7, 6.4, 3.1, 1.4, .7, .3, .2, .2 and zero centi- 
meters from 4.0 years prior to 8.0 years after age at maximum growth. 
The standards were taken to only the nearest first decimal to facilitate 
computation of deviations from the original increments which involve 
one decimal. Third, the average deviations from normal annual gains 
have been corrected to the third decimal of centimeters and kilograms. 
Thus, the average deviation from normal annual gains of girls from age 
10.5 to 11.5 in each of the six successive years noted above are .500, 
—.219, —.028, .034, .084, and —.331 centimeters for 3, 26, 87, 82, 61, 
and 29 cases respectively. If our standards were exact, the weighted 
average for these 288 cases should be zero. Actually, the weighted 
average is —.029; hence, the true deviations normal growth are .520, 


* Acknowledgments are due to the Works Progress Administration of Con- 
necticut, Project 465-15-3-12, for clerical and statistical assistance. 

* Shuttleworth, Frank K. The Physical and Mental Growth of Girls and Boys 
Age Six to Nineteen in Relation to Age at Maximum Growth. Monog. Soc. Res. 
Child Develop. Vol. IV, No. 3, 1939. Pp. 201. 
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—.190, .0OI, .063, .113, and —.302 centimeters. It will be noted that 
the interval from the fall of 1923 to the fall of 1924 appears to be 
particularly favorable for the growth of girls from age 10.5 to 11.5 
since they gained more than half a centimeter in excess of normal. 
However, only three cases are involved. Hence, our fourth step is to 
examine the 1923 to 1924 growth records concerning other age groups. 
Such data are available for eleven groups of girls who were age 6.5, 7.0, 
7-5, 8.0, 8.5, 9.0, 9.5, 10.0, 10.5, 11.0, and 11.5 in the fall of 1924, the 
groups consisting of 29, 61, 61, 84, 82, 82, 87, 47, 26, 6, and 3 cases 
respectively, or a total of 568 cases. However, deviation increments for 
the year ending in 1924 are available for only 532 cases. The average 
deviations from normal annual gains of these groups are .053, .169, .506, 
057, -294, .419, .365, .508, .275, .273, and .529 centimeters respectively. 
Considering the small number of cases in some of the groups, these are 
remarkably consistent results indicating that the interval from the fall 
of 1923 to the fall of 1924 was uniformily favorable to growth in stature 
for all age groups of girls from 6.5 to 11.5. For the purpose of sum- 
mary report in Table 1 we have combined the findings for the first three, 
for the next three, for the last five of the above groups, and for all 
groups obtaining average deviations from normal average gains in 
stature of .279, .251, .392, and .299 centimeters as reported under 
columns (3), (4), (5) and (6) for 142, 236, 154, and 532 cases, age 
6.5 to 7.5, age 8.0 to 9.0, age 9.5 to 11.5, and age 6.5 to I1.5 respectively 
in 1924. The standard deviation of the 532 deviations from normal 
gain is 1.617 centimeters giving a probable error of .024 centimeters. 
Similarly, the average deviations from normal gain of —.244, .191, and 
—.157 centimeters for the year ending in 1925, 1928, and 1929 have 
probable errors of .021, .026, and .029 centimeters respectively and 
represent clearly significant deviations from normal. Data for 1922 to 
1923 and for 1933 to 1934 are not reported because data for the first 
interval are limited to Medford cases while those for the second of these 
intervals are limited to Beverly cases. We have carried the analysis 
of stature one step further in column (7) in order to correct for the 
slight differences in the exact intervals between measurements. Thus, 
the interval 1923 to 1924 is .0058 years in excess of an exact year; 
hence, the average deviation of .299 centimeters in column (6) is too 
large. From other data we compute the average gross increment from 
1923 to 1924 of the available cases to be 5.77 centimeters or an in- 
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dicated correction for the long interval of .033 centimeters giving the 
corrected average deviation of .266 centimeters in column (7). These 
final figures indicate that 1924 (fall of 1923 to fall of 1924) was a 
very good year for growth in stature, 1925 was a very poor year, 1926 
was almost normal, 1927 was not so good, 1928 was very good, 1929 
was very poor, 1930 was good, 193I poor, 1932 good, and 1933 very 
slightly below normal. Comparable data for body weight, involving 
the same cases, are reported in columns (8) to (12). Only the devi- 
ations of —.211 and .300 kilograms for 1928 and 1929, having prob- 
able errors of .054 and .063 kilograms respectively, seem to deviate 
significantly from normal. Of interest is the fact that 1928 was 
a good year for stature and bad for weight, while 1929 was bad 
for stature and good for weight. A similar negative relationship 
seems to hold in 1924 and 1925. The correlation between the figures 
of columns (7) and (12) is —.69 +.11 tending to confirm the suggestion 
that good years for stature are apt to be bad years for weight. We are 
unable to detect any agreement between our findings for weight and 
Palmer’s findings, but there are only six comparable years and his meas- 
urements were made in May while ours were made largely in October 
and November. 


SUMMARY 


This study employs measurements of stature and body weight on 
568 girls repeated at annual intervals from the fall of 1922 to 1935 by the 
Harvard Growth Study. The annual increments of these cases have 
been expressed as deviations from a rather precisely determined normal 
expectancy. These deviations have been analyzed for each of eleven 
initial age groups and for each of ten years. The year 1924 (fall of 
1923 to fall of 1924) showed gains in stature averaging .266 centimeters 
above normal, while 1925, 1928 and 1929 showed gains averaging .212 
centimeters below, .204 centimeters above, and .150 centimeters below 
normal respectively. Gains in weight were .211 kilograms below normal 
in 1928 and .300 kilograms above normal in 1929. All of these differ- 
ences are statistically reliable. There is a tendency especially in 1924, 
1925, 1928, and 1929 for above normal gains in stature to be accom- 
panied by below normal gains in weight, and vice versa. These findings 
have been compared with similar data of Palmer, but the two sets of 
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findings are not sufficiently comparable to indicate whether such devia- 
tions from normal gains represent a general or local phenomenon. While 
the deviations from normal gain are small in any year, it is clear that 
the cumulative influence of a long series of good or of poor growing 
years might have a profound effect on mature stature and weight. 
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RECENT LITERATURE 


USEFUL IN THE STUDY OF HUMAN BIOLOGY 








In this department will be noticed the books and reprints which are currently 
received at the Editorial Office. Publications intended for notice here should be 
addressed to Dr. Raymond Pearl, Department of Biology, School of Hygiene and 
Public Health, 1901 East Madison Street, Baltimore, Maryland, U.S.A. 


I. EVOLUTION AND GENETICS 
1. Evolution—General Principles 


Attez, W. C., and THomas Park. Concerning ecological principles. Science, 
Vol. 89, pp. 166-169, 1939. 

Banta, A. M., with the collaboration of THe~tma R. Woop, L. A. Brown, and 
Lester INGLE. Studies on the Physiology, Genetics, and Evolution of Some 
Cladocera. Carnegie Institution of Washington Publication No. 513. Paper 
No. 30, Department of Genetics. Washington, D. C. (Carnegie Institution 
of Washington), 1939. Pp. x + 285 + 4 folding charts. 1154 9g inches. 
$2.50 (paper) ; $3.00 (cloth). [Bibliography of 8% pages.] 

D’Ancona, UmsBerto. Der Kampf ums Dasein. Eine biologische-mathematische 
Darstellung der Lebensgemeinschaften und biologischen Gleichgewichte. Ab- 
handlungen sur exakten Biologie, Heft 1. Translated by Ludwig Holzer. 
Berlin (Verlag von Gebriider Borntraeger), 1939. Pp. x + 196. 10 X 6% 
inches. RM. 15 (paper). [Bibliography of 8% pages.] 

DarraAH, Wititram C. Textbook of Paleobotany. New York and London 
(D. Appleton-Century Co.), 1939. Pp. xii + 441. 8% X 5% inches. $6.00. 
[Bibliography at the end of each chapter.] 

Orro, R. [Editor], in collaboration with K. Fexrx and F. Linxe. Organismen 
und Umwelt. 20 Vortrage. Zweite Wissenschaftliche Woche zu Frankfurt 
A.M. 28-30. Juni 1939. Dresden and Leipzig (Verlag von Theodor Stein- 
kopff), 1939. Pp. xiv + 275. 9% X 6% inches. RM. 11.25 (paper). 
[Bibliographic footnotes.] 

Park, Tuomas, Rosert E. Grecc, and CaTHertne Z. LuTHERMAN. Toleration 

_ experiments by ecology classes. Ecology, Vol. 21, pp. 109-111, 1940. 

WiuraMs, Josepx J., SJ. Thoughts on Evolution. IV. Rejection by American 
Ethnologists. Anthropological Series of the Boston College Graduate School, 
Vol. 4, No. 4, Serial No. 16. Chestnut Hill, Mass. (Boston College Press), 
1939. Pp. 20. 9% X 6% inches. Subscription, $3.00; Single copy, $1.00. 
[Bibliographic footnotes. ] 
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2. Human Evolution 


Martuer, Kirttey F. The future of man as an inhabitant of the earth. Sigma Xi 
Quarterly, Vol. 28, pp. 3-14; 20. [Bibliography of 6 titles.] 

RacLan, Lord. How Came Civilization? London (Methuen and Co.), 19309. 
Pp. xi + 191. 7% X 5 inches. 6s. net. [Bibliography of 4 pages.] 

Rosenstock-Huessy, Evcen. Out of Revolution. Autobiography of Western 
Man. New York (William Morrow and Co.), 1939. Pp. xii + 795. 8% xX 
5% inches. $6.00. 

Serct, Sercio. Der Neanderthaler des Monte Circeo. Zeitschrift fiir Rassenkunde, 
Bd. 10, pp. 113-119, 1939. [1 bibliographic footnote.] 

pe Terra, H., and T. T. Patrerson. Studies on the Ice Age in India and Associ- 
ated Human Cultures. Washington, D. C. (Carnegie Institution of Wash- 
ington), 1939. Pp. xi + 354 + 56 plates. 11% X 9 inches. $6.50 (paper) ; 
$7.50 (cloth). [Bibliography of 3% pages.] 


3. Prehistory and Archaeology 


CLarK, GRAHAME. Archaeology and Society. London (Methuen and Co.), 1939. 
Pp. xv + 220 + 24 plates. 7% X 5% inches. 7s. 6d. net. [Bibliographic 


footnotes. ] 
Rouse, Irvinc. Prehistory in Haiti: A Study in Method. Yale University Pub- 


lications in Anthropology, Number 21. New Haven (Yale University Press) ; 
London (Oxford University Press), 1939. Pp. 202 + 5 plates. 9% X 7 
inches. $2.50 (paper). [Bibliography of 5% pages.] 


4. Genetics — General Principles 


ANDERSON, Epcar. Recombination in species crosses. Genetics, Vol. 24, pp. 668- 
698, 1939. [Bibliography of 1 page.] 

ANDERSON, Epcar. The hindrance to gene recombination imposed by linkage: an 
estimate of its total magnitude. American Naturalist, Vol. 73, pp. 185-188, 
1939. [Bibliography of 7 titles.] 

ANDERSON, E., and RutH P. Ownsey. The genetic coefficients of specific differ- 
ence. Annals of the Missouri Botanical Garden, Vol. 26, pp. 325-348 + I 
plate, 1939. [Bibliography of 19 titles.] 

Barrows, E. FiLercHer. Pedigrees and Checkerboards. Ann Arbor, Mich. 
(Edwards Bros.), 1940. Pp. 233. 10% X 8% inches. $1.50 (paper). 
[Bibliographic footnotes.] 

Gates, R. Ruccres. Plant genetics and human welfare. The Lancet, Vol. 236, pp. 
1472-1475, 1939. 

Mutter, H. J. Bibliography on the Genetics of Drosophila. Edinburgh (Oliver 
and Boyd), 1939. Pp. 132. 934 X 7% inches. 5s. (paper). 

SNELL, GrorceE D. Some considerations concerning the structure of chromosomes 
and genes. American Naturalist, Vol. 72, pp. 84-04, 1938. [Bibliography of 
23 titles.] 





Li 


LE 


My 


ScH 


SNY 








RECENT LITERATURE 289 


SnypER, LAurENcCE H. The Principles of Heredity. Second Edition. Boston 
and Kondon (D. C. Heath and Co.), 1940. Pp. xv + 452. 8% X 5% inches. 
$3.50. [Bibliography at the end of each chapter.] 

SUOMALAINEN, Esko. Polyploidy in parthenogenetic Curculionidae. Hereditas, 
Vol. 26, pp. 51-64, 1940. [Bibliography of 10 titles.] 


5. Human Heredity 


Benr-Pinnow, C. V. Die Frage des Erbgangs geistiger Begabungen. Zeitschrift 
fiir Rassenkunde, Bd. 10, pp. 207-209, 1939. [Bibliography of 7 titles.] 

BuRLINGAME, L. L. Heredity and Social Problems. New York and London 
(McGraw-Hill Book Co.), 1940. Pp. xi + 360. 9 X 6 inches. $3.50. 
[Bibliography of 4% pages.] 

CoTTERMAN, CHARLES W., and Laurence H. Snyper. Tests of simple Mendelian 
inheritance in randomly collected data of one and two generations. Journal of 
the American Statistical Association, Vol. 34, pp. 511-523, 1939. 

E.tspon-Dew, Ronatp. Blood Groups in Africa. Publication of the South 
African Institute for Medical Research No. 44. (Vol. 9). Johannesburg 
(South African Institute for Medical Research), 1939. Pp. 66. 104% K 7% 
inches. (paper). [Bibliography of 26 titles.] 

Fiscmer, WERNER. Zum “Ratsel” der Blutgruppen. Erwiderung an Walter 
Scheidt. Zeitschrift fiir Rassenkunde, Bd. 10, pp. 205-206, 1939. [1 biblio- 
graphic footnote.] 

Kern, Henry, and Carrott E. Parmer. Dental caries in brothers and sisters of 
immune and susceptible children. Milbank Memorial Fund Quarterly, Vol. 18, 
pp. 67-82, 1940. [Bibliography of 16 titles.] 

Lenz, Fritz. Uber verschiedene Bedeutungen der Worter “erblich” und “nichter- 
blich” beim Menschen. Forschungen und Fortschritte, Jahrg. 15, Nr. 34, 
1939. Pp. (of reprint) 2. 

Lenz, Fritz. Uber die genetischen Grundlagen der Blondheit bei den europaischen 
Volkern und bei den Juden. Forschungen und Fortschritte, Jahrg. 16, Nr. 2, 
1940. Pp. (of reprint) 3. 

Murpuy, Douctas P. Congenital Malformations. A Study of Parental Char- 
acteristics with Special Reference to the Reproductive Process. Philadelphia 
(University of Pennsylvania Press), 1939. Pp. vi + 98. 9 X 6 inches. 
$1.50 (paper). [Bibliography of 3 pages.] 

Myerson, ABRAHAM. The relationship of hereditary factors to mental processes. 
The Research Publications of the Association for Research in Nervous and 
Mental Disease, Vol. 19, pp. 16-49, 1939. [Bibliography of 4% pages.] 

ScHEIDT, WALTER. Immer noch R&atsel der Blutgruppen. Antwort an Werner 
Fischer. Zeitschrift fiir Rassenkunde, Bd. 10, p. 207, 1939. 

S* SULTZE-NAUMBURG, Bernwarp. Die Vererbung der dichterischen Begabung. 
Zeitschrift fiir Rassenkunde, Bd. 10, pp. 176-189, 1939. [Bibliographic foot- 
notes. ] 

SNYDER, LAURENCE H. Present trends in the study of human inheritance. Exugen- 
ical News, Vol. 23, pp. 61-66, 1938. 
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Snyper, Laurence H. The genetic and biologic bases of mental disorders. 
American Association for the Advancement of Science, Publication No. 9, 
PP. 137-142, 1939. 

STranpsKov, Hertur H. Inheritance of absence of thumb nails. Journal of 
Heredity, Vol. 30, pp. 53-54, 1939. [Bibliography of 2 titles.] 


6. Eugenics 


Srecer, Morris. Population, Race and Eugenics. Hamilton, Ont. (Published by 
the author, 546 Barton St. East), 1939. Pp. x + 206. 7% xX 5 inches. 
$3.00. [Bibliography at the end of each chapter.] 


II. GROUP BIOLOGY 
1. Environment of Man 


Apams, L. H. Elastic properties of materials of the earth’s crust. Chapter IV of 
Internal Constitution of the Earth, edited by Beno Gutenberg. New York 
(McGraw-Hill Book Co.), 1039. Pp. 71-89. [Bibliography of 40 titles.] 

CrrerriI, RAFFAELE, and Gurpo R. Gicrioir. I cereali dell’Africa Italiana. I. I 
frumenti dell’Africa Orientale Italiana studiati su materiali originali. Preface 
by A. Maugini. Firense (Regio Instituto Agronomico per |’Africa Italiana), 
1939. Pp. ix + 298 + 1 folding chart. 95 xX 6% inches. 40 Lire (paper). 
[Bibliography of 4 pages.] 

Daritnc, F. Fraser. The Seasons and the Farmer. A Book for Children. 
Drawings by C. F. Tunnicliffe. New York (The Macmillan Co.) ; Cambridge 
(The University Press), 1939. Pp. vii + 72. 834 X 6% inches. $2.25. 

GumseEL, E.-J. Les plus grandes précipitations. La Météorologie, No. 19, pp. 
17-28, 1939. [Bibliographic footnotes.] 

Hamitton, W. J., Jz. American Mammals. Their Lives, Habits, and Economic 
Relations. New York and London (McGraw-Hill Book Co.), 1939. Pp. xii 
+ 434. 9 X 6 inches. $3.75. [Bibliography at the end of each chapter.] 

La Gorce, Joun O. [Editor.] The Book of Fishes. Revised and Enlarged 
Edition, Presenting the Better Known Species of Food and Game Fishes of 
the Coastal and Inland Waters of the United States. Washington, D. C. 
(National Geographic Society), 1939. Pp. 367. 10 X 6% inches. $3.50. 

Lenz, F. Rasse und Klima. Verhandlungen der Gesellschaft deutscher Natur- 
forscher und Arzte 95. Versammlung zu Stuttgart vom 18. bis. 21. September 
1938, pp. 34-38. [3 bibliographic footnotes.] 

NeEwcomBE, Curtis L., and ANprew G. Lanc. The distribution of phosphates in 
the Chesapeake Bay. Proceedings of the American Philosophical Society, 
Vol. 81, pp. 393-420, 1939. [Bibliography of 13 titles.] 

SurRavDER, JoHN H. Food Control, Its Public-Health Aspects. A Manual for 
Regulatory Officers, Food Technologists, and Students of the Food Industry. 
New York (John Wiley and Sons) ; London (Chapman and Hall), 1939. Pp. 
ix + 513. 9 X 5% inches. $4.00. [Bibliography at the end of each chapter.] 
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SmitH, B. Wesster. The World Under the Sea. A Concise Account of the 
Marine World. New York and London (D. Appleton-Century Co.,), 1940. 
Pp. 230. 9 x 6 inches. $3.00. 

Srussincs, H. G. The Marine Deposits of the Arabian Sea. An Investigation 
into Their Distribution and Biology. The John Murray Expedition 1933-34. 
Scientific Reports. Volume III, No. 2. London (British Museum (Natural 
History) ), 1939. Pp. 128 + 4 plates + 4 charts. 12 X 9% inches. IS5s. 
net (paper). [Bibliography of 29 titles.] 

Trasy, Ricnarp B. Report on Returns of Drift Bottles Released off Southern 
California, 1937. Bureau of Marine Fisheries. Fish Bulletin No. 55. Ter- 
minal Island, Calif., 1939. Pp. 36. [Bibliography of 13 titles.] 

Truitr, R. V. Our Water Resources and Their Conservation. Contribution No. 
27 from the Chesapeake Biological Laboratory. Solomons Island, Md., March, 
1939. Pp. 103. 9 X 6 inches. [Bibliographic footnotes.] 

U. S. DEPARTMENT OF AGRICULTURE. Food and Life. Yearbook of Agriculture 
1939. Washington (Government Printing Office), 1939. Pp. xv + 1165. 
9 X 5% inches. $1.50. [Bibliography of 1278 titles.] 

Wasuincton, H. S. The crust of the earth and its relation to the interior. Chap- 
ter V of Internal Constitution of the Earth, edited by Beno Gutenberg. New 
York (McGraw-Hill Book Co.), 1939. Pp. 91-123. [Bibliography of 146 
titles.] 


2. Public Health and Hygiene 


British Cotumsta, Province of. Forty-Second Report of the Provincial Board 
of Health for the Year Ended December 31, 1938. Victoria, 1939. Pp. 33. 
104% X 7% inches. 

CLARKE, JAMES. Picture of Health. [Illustrated by Guy Rowe. New York 
(The Macmillan Co.), 1940. Pp. 125. 7% X § inches. 60 cents. 

Correr, E. Annual Report of the Public Health Commissioner with the Govern- 
ment of India for 1937. Volume I. With Appendices. New Delhi (Govern- 
ment of India Press), 1939. Pp. 345 + 7 maps + 8 charts. 9% X 6% 
inches. Rs. 3, or 5s. 

Exter, C. Howe. Door-to-door health control. Johns Hopkins Alumni Maga- 
sine, Vol. 28, pp. 11-16, 1939. 

MARYLAND STATE DEPARTMENT OF HeattH. Annual Report of the State Board 
of Health of Maryland for the Year Ending December 31, 1938. Baltimore, 
1939. Pp. 281 + 6 folding charts. 9% X 6 inches. 

[Nestor, Micnaet J.] Fifty-Sixth Annual Report of the Superintendent of Health 
of the City of Providence for the Year 1938. Providence, R. I., 1940. Pp. 
35. 

Orero, P. Moraes, and Manure. A. Pérez. Health work in the rural areas of 
Puerto Rico. Puerto Rico Journal of Public Health and Tropical Medicine, 
September, 1939, pp. 44-64. [Bibliography of 11 titles.] 

[Winstow, C.-E.A.] Contributions from the Anna M. R. Lauder Department of 
Public Health, Yale University, School of Medicine.. Vol. 16, 1937-1939. 
New Haven, Conn., 1939. 
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3. Migration 


LincoLn, FrepericK C. The Migration of American Birds. Illustrated by Louis 
A. Fuertes. New York (Doubleday, Doran and Co.), 1939. Pp. xiii + 189 
+ 12 plates. 10 X 7% inches. $4.00. 

Ryan, Pure E. Migration and Social Welfare. An Approach to the Problem 
of the Non-Settled Person in the Community. New York (Russell Sage 
Foundation), 1940. Pp. vi + 114. 9 X 6 inches. 50 cents (paper). [Bib- 
liography of 11% pages.] 


4. Population 


Baker, O. E. The outlook for rural youth. U. S. Department of Agriculture. 
Extension Service Circular 223. Washington, D. C., September 1935. Pp. 
42 + 18 figures. 

Baker, O. E. Two trends of great agricultural significance. U. S. Department of 
Agriculture. Extension Service Circular 306. Washington, D. C., June 1939. 
Pp. 19 + 16 figures. 

BERGERSEN, Brrcer, J. Liz, and Jonan T. Ruvup. Pelagic Whaling in the Ant- 
artic. VIII. The Season 1937-1938. Hvalrddets Skrifter (Scientific Results 
of Marine Biological Research), Nr. 20. Oslo (Kommisjon Hos Jacob 
Dybwad), 1939. Pp. 42 + 2 plates. 10% X 7 inches. Kr. 3.00 (paper). 
[Bibliographic footnotes. ] 

Bore, B. P., Jr. The Quadrat Method of Studying Small Mammal Populations. 
Scientific Publications of the Cleveland Museum of Natural History. Volume 
V, Number 4. Cleveland (Cleveland Museum of Natural History), 1939. 
Pp. 63. 9% X 6 inches. $1.00 (paper). [Bibliography of 2 pages.] 

BurEAU OF THE CENSUS. Number of urban places in the United States, by size 
groups: 1930. U.S. Department of Commerce, Washington, D. C., February 
27, 1940. Pp. 2. 

CARMICHAEL, OmeER. National population trends. University of Virginia News 
Letter, Vol. 16, No. 6, December 15, 1939. Pp. (of reprint) 1. 

Fotsom, J. C., and O. E. Baker. A Graphic Summary of Farm Labor and Pop- 
ulation. (Based largely on the Census of 1930 and 1935). U. S. Department 
of Agriculture. Miscellaneous Publication No. 265. Washington (Govern- 
ment Printing Office), 1937. Pp. 48. 9 X 6 inches. 10 cents (paper). 

Gatrsorr, Paut S., and Victor L. Loosanorr. Natural History and Method of 
Controlling the Starfish (Asterias forbesi, Desor). U.S. Department of the 
Interior. Bureau of Fisheries. Bulletin No. 31. Washington (Government 
Printing Office), 1939. Pp. 58 + 4 plates. 11 X 7% inches. 20 cents (paper). 
[Bibliography of 26 titles. ] 

Haut, R. P., and J. B. Loerer. Effects of culture filtrates and old medium on 
growth of the ciliate, Colpidium campylum. Proceedings of the Society for 
Experimental Biology and Medicine, Vol. 43, pp. 128-133, 1940. [7 biblio- 
graphic footnotes.] 

Hatt, R. P., and H. W. ScHoensorn. Selective effects of inorganic culture 
media on bacteria-free strains of Euglena. Archiv fiir Protistenkunde, Bd. 
93, pp. 72-80, 1939. [Bibliography of 17 titles.] 
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KarpPinos, Bernarp D. Stabilized method of forecasting population. Public 
Health Reports, Vol. 54, pp. 1807-1822. [Bibliography of 17 titles.] 

Lorxa, ALFreD J. Théorie Analytique des Associations Biologiques. Deuxiéme 
Partie: Analyse démographique avec application particuliére a 1l’espéce 
humaine. Actualités Scientifiques et Industrielles 780. Exposés de Biométrie 
et de Statistique Biologique XII. Paris (Hermann et Cie), 1939. Pp. 140 
10 X 6% inches. (Paper). [Bibliography of 5% pages.] 

MyrpaL, GUNNAR. Population. A Problem for Democracy. The Godkin Lec- 
tures, 1938. Cambridge (Harvard University Press); London (Oxford Uni- 
versity Press), 1940. Pp. xiii + 237. 73% X 5% inches. $2.00. 

Park, THoMAS. Analytical population studies in relation to general ecology. The 
American Midland Naturalist, Vol. 21, pp. 235-255, 1939. [Bibliography of 
24 titles.] 

ParK, THoMAS, Etta V. Mitier, and CaTtHartne Z. LUTHERMAN. Studies in 
population physiology. IX. The effect of imago population density on the 
duration of the larval and pupal stages of Tribolium confusum Duval. 
Ecology, Vol. 20, pp. 365-373, 1939. [Bibliography of 7 titles.] 

Ropertson, WiLit1aM. A possible factor limiting garter snake population. The 
Wasmann Collector, Vol. 3, p. 72, 1939. 

Rosen, Merton N. Rotifera as a cause of red water. The Wasmann Collector, 
Vol. 3, pp. 65-68, 1939. [Bibliography of 1 title.] 

Vance, Rupert B., and Napta DANILEvsKI. Population and the pattern of 
unemployment, 1930-1937. Milbank Memorial Fund Quarterly, Vol. 18, pp. 
27-43, 1940. [Bibliographic footnotes.] 

WaALLEN, Ropert. Observations on Vespula diabolica (Saussure). (Hymenoptera ; 
Vespidae). The Wasmann Collector, Vol. 3, pp. 69-71, 1939. 

Winc, LEONARD, and MILLARD JENKs. Christmas censuses: The amateurs’ con- 
tribution to science. Bird-Lore, Vol. 41, pp. 343-350, 1939. 


5. Mortality and General Vital Statistics 


BuREAU OF THE Census. Vital Statistics—Special Reports, Washington, D.C. 
Various numbers as follows: 
Utilization of vital statistics data during the 1940 census period. Vol. 7, 
No. 61, December 11, 1939. pp. 697-701. 
Experiences with the new forms of birth, death and stillbirth certificates. 
Vol. 7, No. 62, December 13, 1939, pp. 703-710. 
Vital statistics summary. Louisiana: 1938. Vol. 8, No. 28, December 18, 
1939, pp. 625-648. 
Vital statistics summary. Ohio: 1938. Vol. 8, No. 29, January 11, 1940, 
pp. 649-676. 
Vital statistics summary. New York: 1938. Vol. 8, No. 30, January 16, 
1940, pp. 677-704. 
Vital statistics summary. Pennsylvania: 1938. Vol. 8, No. 31, January 18, 
1940, PP. 705-734. 
Vital statistics summary. Mississippi: 1938. Vol. 8, No. 2, January 22, 
1940, pp. 735-760. 
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Vital statistics summary. 
pp. 761-786. 

Vital statistics summary. 
pp. 787-810. 

Vital statistics summary. 
pp. 811-832. 

Vital statistics summary. 
1940, pp. 833-856. 

Vital statistics summary. 
1940, pp. 857-878. 


Vital statistics summary. 


1940, pp. 879-902. 


Vital statistics summary. 


1940, pp. 903-928. 

Vital statistics summary. 
9, 1940, Pp. 929-952. 
Vital statistics summary. 
PP. 953-978. 

Vital statistics summary. 
PP. 979-1006. 


Vital statistics summary. 


1940, Pp. 1007-1030. 
Vital statistics summary. 
pp. 1031-1056. 

Vital statistics summary. 
1940, pp. 1057-1082. 

Vital statistics summary. 
1940, pp. 1083-1108. 
Vital statistics summary. 
Pp. 1109-1136. 

Vital statistics summary. 
23, 1940, pp. 1139-1164. 
Vital statistics summary. 
24, 1940, pp. 1165-1188. 
Vital statistics summary. 
pp. 1189-1222. 

Vital statistics summary. 


1940, pp. 1223-1248. 


Announcement of Volume 9 of Vital Statistics—Special Reports. 


Kentucky: 1938. Vol. 8, No. 33, January 24, 1940, 
Oregon: 1938. Vol. 8, No. 34, January 26, 1940, 
Arizona: 1938. Vol. 8, No. 35, January 29, 1940, 
North Dakota: 1938. Vol. 8, No. 36, January 31, 
New Mexico: 1938. Vol. 8, No. 37, February 2, 
Alabama: 1938. Vol. 8, No. 38, February 5, 
Missouri: 1938. Vol. 8, No. 39, February 7, 
South Carolina: 1938. Vol. 8, No. 40, February 
Iowa: 1938. Vol. 8, No. 41, February 12, 1940, 
Illinois: 1938. Vol. 8, No. 42, February 14, 1940. 
Arkansas: 1938. Vol. 8, No. 43, February 16, 
Virginia: 1938. Vol. 8, No. 44, February 17, 1940, 
Oklahoma: 1938. Vol. 8, No. 45, February 19, 
Tennessee: 1938. Vol. 8, No. 46, February 20, 
Georgia: 1938. Vol. 8, No. 47, February 21, 1940, 
North Carolina: 1938. Vol. 8, No. 48, February 
West Virginia: 1938. Vol. 8, No. 49, February 
Texas: 1938. Vol. 8, No. 50, February 26, 1940, 
United States: 1938. Vol. 8, No. 51, March 1, 


Vol. 9, 


No. 1, December 14, 1939, pp. 1-2. 


Growth of the Registration Areas. 


3-4. 


Vol. 9, No. 2, December 14, 1939, pp. 





Summary of natality and mortality data for each state: 1938. Vol. 9, No. 3, 
December 15, 1939, pp. 5-6. 

Number of deaths (exclusive of stillbirths) by race and by urban and rural 
areas: 1938. Vol. 9, No. 4, December 15, 1939, pp. 7-8. 
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Number of deaths from all puerperal causes and death rates (number per 
1,000 live births): United States, 1934-1938. Vol. 9, No. 5, December 28, 
1939, PP. 9-10. 

Number of deaths from puerperal causes, by race, in each state: 1938. Vol. 
9, No. 6, December 28, 1939, pp. 11-14. 

Number of deaths (exclusive of stillbirths) from selected causes, and death 
rates: United States, 1936-1938. Vol. 9, No. 7, December 29, 1939, p. 15-16. 
Summary of fatalities due to motor vehicle accidents: 1936-1938. Vol. 9, 
No. 8, December 29, 1939, pp. 17-20. 

Deaths and death rates by states and cities of 100,000 population or more. 
Vol. 9, No. 9, January 5, 1940, pp. 21-38. 

Cancer mortality in the United States: Summary. Vol. 9, No. 11, January 
10, 1940, pp. 55-58. 

Infant mortality by race and urban and rural areas in each state: 1938. Vol. 
9, No. 14, January 17, 1940, pp. 79-80. 

Infant mortality by states and cities of populations of 100,000 or more: 
1915-1938. Vol. 9, No. 15, January 19, 1940, pp. 81-100. 

Maternal mortality by states and cities: 1915-1938. Vol. 9, No. 17, February 
10, 1940, pp. 111-126. 

Deaths from each cause. United States: 1934-1938. Vol. 9, No. 18, February 
15, 1940, pp. 127-142. 

Death rates for Registration Area: 1900-1938. Vol. 9, No. 23, February 26, 
1940, pp. 151-156. 

Drreccion GENERAL DE Estapistica. Anuario Estadistico de los Estados Unidos 
Mexicanos 1938. D.A.P.P., Mexico, 1939. Pp. xi + 302. 11% X 8% inches. 

Downes, JEAN. Salient points of attack against tuberculosis. Milbank Memorial 
Fund Quarterly, Vol. 18, pp. 44-60, 1940. [Bibliographic footnotes. ] 

Frost, WapE Hampton. The age selection of mortality from tuberculosis in 
successive decades. Milbank Memorial Fund Quarterly, Vol. 18, pp. 61-66, 
1940. [Bibliography of 2 titles.] 

Gover, Mary. Cancer Mortality in the United States. I. Trend of Recorded 
Cancer Mortality in the Death Registration States of 1900 from 1900 to 
1935. U.S. Public Health Service. Public Health Bulletin No. 248. Wash- 
ington (Government Printing Office), 1939. Pp. vi + 58. 9% X 5% inches. 
10 cents (paper). 

MARYLAND STATE DEPARTMENT OF HEALTH, Bureau of Vital Statistics. Summary 
of Preliminary Vital Statistics for Maryland: 1939. Baltimore, January 18, 
1940. Pp. [9]. 

Nestor, MicHAEL J. Ejighty-Fourth Annual Report upon the Births, Marriages 
and Deaths in the City of Providence for the Year 1938. Providence, R.I., 
1939. Pp. 28. 

New York TUBERCULOSIS AND HEALTH AssoctaTiOnN. Tuberculosis Mortality in 
Forty-Six Large Cities of the United States during the Year 1938. Pro- 
portion of Deaths among the Colored; White and Negro Death Rates. Net 
Tuberculosis Mortality Corrected for Residence. New York, 1939. Pp. [9]. 
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Porrer, Epira L., nd Frep L. Aparm Fetal and Neonatal Death. A Survey of 
the Incidence, Etiology, and Anatomic Manifestations of the Conditions Pro- 
ducing Death of the Fetus in Utero and the Infant in the Early Days of 
Life. Chicago (University of Chicago Press), 1940. Pp. xv + 207. 7% X 
5% inches. $1.50. [Bibliography of 13 titles.] 

SmitH, MapnHeus, and Percy A. Ropert. An examination of some of A. G. 
Siindbarg’s hypotheses of age distribution of population with special reference 
to the United States. Social Forces, Vol. 18, pp. 215-228, 1939. [Bibliographic 
footnotes. ] 

StroMeE, FranxK P., and Betrorp C. Brarne. Diabetes. I. Diabetes mortality in 
Pennsylvania. Pennsylvania Medical Journal, January 1940. Pp. (of re- 
print) 18. [Bibliography of 2 titles.] 

Wurrrtetp, R. N. Birth and death registration in Mississippi with special refer- 
ence to the county registrar. Vital Statistics—Special Reports, Washington, 
D.C., January 8, 1940, Vol. 9, No. 10, pp. 39-54. 


6. Morbidity and Epidemiology 


ANpbrEw, Davip H., Ferpinanp A. Korrr, and C. Leroy Ewinc. Two related 
outbreaks of food poisoning attributed to a Salmonella organism. Journal of 
the American Medical Association, Vol. 113, pp. 2300-2302, 1939. 

BucHer-Trtmpcer, O. H., and C. C. Horrrrn-Karwatzki. Die Biologische 
Reaktion. Eine funktionelle Analyse und Synthese biometrischer Werte zur 
zahlenmassigen Erfassung von: Allergie, allgemeiner Resistenz, spezifischer 
Resistenz, Krankheitsintensitat, Extensitat aktiver Herde, Immunitat. Bern 
(Verlag Hans Huber), 1939. Pp. 267. 10% x 7% inches. 42.80 francs; 
RM. 25.70. [Bibliography of 3% pages.] 

Downes, JEAN, and Setwyn D. Coiirns. A study of illness among families of 
the Eastern Health District of Baltimore. Milbank Memorial Fund Quarterly, 
Vol. 18, pp. 5-26, 1940. [Bibliographic footnotes.] 

LinpHARDT, Marie. The Statistics of Pulmonary Tuberculosis in Denmark 1925- 
1934. A statistical investigation on the occurrence of pulmonary tuberculosis 
in the period 1925-1934, worked out on the basis of the Danish National Health 
Service file of notified cases and of deaths. Copenhagen (Ejnar Munksgaard), 
1939. Pp. 179 + 1 folding table. 10% X 7 inches. Kr. 8 (paper). [Bibli- 
ography of 7 pages.] 

Witurams, Huntincton. Morbidity and mortality statistics as health information. 
American Journal of Public Health, Vol. 29, pp. 1019-1021, 1939. 


7. Natality, Fecundtty, Fertility 


Bureau or THE Census. Vital Statistics—Special Reports, Washington, D.C. 


Various numbers as follows: 

Number of live births by race, and by urban and rural areas, in each state: 
1938. Vol. 9, No. 12, January 12, 1940, pp. 59-60. 

Live births and birth rates by states and cities of 100,000 population or more. 
Vol. 9, No. 13, January 15, 1940, pp. 61-78. 











‘ate: 


10re. 





RECENT LITERATURE 297 


Live births by person in attendance. Vol. 9, No. 16, January 31; 1940, pp. 
101-110. 

Plural births: 1938. Vol. 9, No. 19, February 19, 1940, pp. 143-144. 

Number of live births, by legitimacy, for each state: 1938. Vol. 9, No. 20, 
February 20, 1940, pp. 145-146. 

Illegitimate births. Vol. 9, No. 21, February 20, 1940, pp. 147-148. 
Number of stillbirths by states: 1933-1938. Vol. 9, No. 22, February 21, 
1940, pp. 149-150. 

Live births by person in attendance. Live births occurring in cities of 10,000 
or more, by person in attendance: 1938. Vol. 9, No. 24, February 29, 1940, 
pp. 157-172. 

LANE-Roserts, CEpric, ALBERT SHARMAN, KENNETH WALKER, and B. P. WIESNER. 
Sterility and Impaired Fertility. Pathogenesis, Diagnosis and Treatment. 
Foreword by Rt. Hon. Lord Horder. New York (Paul B. Hoeber, Inc., 
Medical Book Dept. of Harper and Bros.), 1939. Pp. xx + 419. 8% X& 5% 
inches. $5.50. [Bibliography of 6 pages.] 


8. Birth Control 


[ Vacant] 


9. Marriage and Divorce 


[Vacant] 


III. BEHAVIOR 
1. Racial and Genetie Psychology 


Buck, FRANK, with Caro. Wetp. Animals Are Like That! New York (Robert 
M. McBride and Co.), 1939. Pp. 240 + 15 plates. 8% X 5% inches. $2.50. 

Grecory, TAPPAN. Eyes in the Night. New York (Thomas Y. Crowell Co.), 
1939. Pp. xi + 243. 9 X 6% inches. $3.50. 

YerKES, Ropert M. Social dominance and sexual status in the chimpanzee. 
Quarterly Review of Biology, Vol. 14, pp. 115-136, 1939. [Bibliography of 
18 titles.] 

YeRKES, Rospert M., and Henry W. Nissen. Pre-linguistic sign behavior in 
chimpanzee. Science, Vol. 89, pp. 585-587, 1939. [8 bibliographic footnotes.] 

Yerkes, Rosert M., and S. D. Suirtey Spracc. La mesure du comportement 
adapté chez les Chimpanzés. Journal de Psychologie, An. 34°, pp. 449-474, 
1937. [Bibliographic footnotes.] 


2. Individual Psychology 


ASSOCIATION FOR RESEARCH IN NERVOUS AND MENTAL DisEase. Editorial Board: 
Foster Kennedy, Angus M. Fratz and Clarence C. Hare. The Inter-Relation- 
ship of Mind and Body. Baltimore (Williams and Wilkins Co.), 1939. 
Pp. xx + 381. 9 X 6inches. $6.00. 
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Bayitey, Nancy. Studies in the Development of Young Children. Berkeley 
(University of California Press), 1940. Pp. vii + 45. 8% X 5% inches. 35 
cents (paper). [Bibliographic footnotes.] 

ButrerFIeLp, OttveR M. Love Problems of Adolescence. New York (Emerson 
Books), 1939. Pp. viii + 212. 9 X 6 inches. $2.25. [Bibliography of 
8 pages.] 

CampBELL, Douctas G. Neuro-linguistic and neuro-semantic factors of child 
development. General Semantics (Arrow Editions), New York, pp. 100-108. 
Chicago (Institute of General Semantics), 1938. 

DanieE.s, Georce E. Present trends in the evaluation of psychic factors in diabetes 
mellitus, a critical review of experimental, general medical and psychiatric 
literature of the last five years. Psychosomatic Medicine, Vol. 1, pp. 527-552, 
1939. [Bibliography of 52 titles.] 

Garrison, Kart C. The Psychology of Exceptional Children. New York (The 
Ronald Press Co.), 1940. Pp. xiii + 351. 8 X 5% inches. $3.25. [Biblio- 
graphic footnotes throughout.] 

Grasse, Paut. Worked out in Cooperation with GarpNer Murpuy. We Call 
It Human Nature. New York and London (Harper and Bros.), 1939. 
Pp. [8] + 120. 9% X 7% inches. $2.50. 

Hayakawa, S. I. Language in Action. Madison, Wis. (College Typing Co.), 
1939. Pp. iv + 100. 9% X 7 inches. $1.25 (paper). 

Kenpic, M. Comments on the controversy over the “nature and constancy of 
the I.Q. as a measure of potential growth.” Educational Method, October, 
1939. Pp. (of reprint) 3. 

Korzypski, ALFRED. Neuro-semantic and neuro-linguistic mechanisms of exten- 
sionalization. General semantics as a natural experimental science. American 
Journal of Psychiatry, Vol. 93, pp. 29-38, 1936. [3 bibliographic footnotes. ] 

Korzyspsk!I, ALFRED. General semantics: extensionalization in mathematics, mathe- 
matical physics, and general education. II. Thalamic symbolism and mathe- 
matics. Privately Distributed by the Institute of General Semantics, Chicago. 
Pp. (of reprint) 9. [Bibliographic footnotes.] 

Laucrer, Henri, and D. Wertnserc. Recherches sur la Solidarité et |’ Indépend- 
ance des Aptitudes Intellectuelles d’aprés les Notes des Examens Ecrits du 
Baccalauréat. International Institute Examinations Inquiry, Commission 
francaise pour l’enquéte Carnegie sur les examens et concours en France. 
Paris (Imprimerie Chantenay), 1938. Pp. 79. 12 X 9% inches. (paper). 
[Bibliography of 23 titles.] 

MacCot., Sy_tvra H. A Comparative Study of the Systems of Lewin and Koffka 
with Special Reference to Memory Phenomena. Dwrham, N.C. (Duke Uni- 
versity Press), 1939. Pp. vii + 160. 9 X 6 inches. $1.50 (paper). [Bibli- 
ography of 33 titles.] 


3. Psychiatry 


CAMPBELL, Douctas G. Implications of linguistic revision for theoretical and 
clinical neuro-psychiatry. American Journal of Psychiatry, Vol. 93, pp. 
789-807, 1937. [Bibliographic footnotes.] 
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CAMPBELL, Doucias G., and CHartes B. Concpon. A report on the psy- 
chotherapeutic application of general semantics. General Semantics, (Arrow 
Editions), New York, pp. 88-89. Chicago (Institute of General Semantics), 
1938. 

Devereux, Georce. A sociological theory of schizophrenia. The Psychoanalytic 
Review, Vol. 26, pp. 315-342, 1939. [Bibliographic footnotes.] 

GrosscHopFF, Eucen V. Seelische St6rungen in ihrer Entstehung und Bedeu- 
tung, Behandlung und Bekampfung. Ein Buch fir Arzte, Richter, Anwialte, 
Lehrer und Alle, die seelisches Geschehen in sich und in anderen beurteilen 
wollen und zu lenken haben. Leipsig (J. J. Arnd), 1939. Pp. 104. 9% X 
5% inches. RM. 4.20 (bound); RM. 3 (paper). 

HIRSCHFELD, MaGnus. Sexual Pathology. A Study of Derangements of the 
Sexual Instinct. New Revised Edition. Authorized translation by Jerome 
Gibbs. New York (Emerson Books, Inc.), 1940. Pp. 368. 9 X 6 inches. 
$2.95. 

JoHNnson, WENDELL. Remedial general semantics. Reprinted from General 
Semantics Monographs, No. 1. Chapter 7 of Language and Speech Hygiene. 
Chicago (Institute of General Semantics), 1939. Pp. [15]. 

Korzysski, ALFRED. The science of man. American Journal of Psychiatry, 
Vol. 93, pp. 1343-1351, 1937. [Bibliography of 33 titles.] 

Lynn, Joun G. Preliminary report of two cases of psychopathic personality 
with chronic alcoholism treated by the Korzybski method. General Semantics, 
(Arrow Editions), New York, pp. 90-100. Chicago (Institute of General 
Semantics), 1938. 

STRECKER, Epwarp A. Beyond the Clinical Frontiers. A Psychiatrist Views 
Crowd Behavior. New York (W. W. Norton and Co.), 1940. Pp. 210. 
8 & 5% inches. $2.00. [Bibliography of 8% pages.] 


4. History and Biography 


BARTLETT, KATHARINE. How Don Pedro de Tovar discovered the Hopi and 
Don Garcia Lopez de Cardenas saw the Grand Canyon, with notes upon 
their probable route. Plateau: (Museum of Northern Arizona, Flagstaff), 
Vol. 12, pp. 37-45, 1940. [Bibliography of 15 titles.] 

BerKELey-Hitt, Owen. All Too Human. London (Peter Davies), 1939. 
Pp. [8] + 384. 7% X 5% inches. 8s. 6d. net. 

CarMAN, Harry J. [Editor.] American Husbandry. Morningside Heights, N. 
Y. (Columbia University Press), 1939. Pp. lxi + 582. 8% x 5% inches. 
$5.00. [Bibliographic footnotes. ] 

CARNEGIE INSTITUTION OF WASHINGTON. Year Book No. 38, July 1, 1938—June 
30, 1939. Washington, D. C. (Carnegie Institution of Washington), 1939. 
Pp. xxxii + 304. 10 X 6% inches. $1.00 (paper); $1.50 (bound). [List 
of publications issued by Carnegie Institution during the current fiscal year 
of 18 pages.] 

Coz, Urtinc C. Frontier Doctor. New York (The Macmillan Co.), 1939. Pp. 
ix + 264. 8 X 5% inches. $2.50. 
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Tue COMMONWEALTH FuND. Twenty-First Annual Report of the General 
Director for the Year Ending September 30, 1939. New York, 1940. Pp. 
[10] + 72. 

CusuHinGc, Harvey. The Medical Career and Other Papers. Boston (Little, 
Brown and Co.), 1940. Pp. vii + 302. 8 X 5% inches. $2.50. [Bibliographic 
footnotes. | 

Curricat, Paut R. The Great Naturalists Explore South America. New 
York (The Macmillan Co.), 1940. Pp. xii + 340 + 31 plates. 9% XK 6% 
inches. $3.50. [Bibliography of 6 pages.] 

Dae, Epwarp E., and Gaston Litton. Cherokee Cavaliers. Forty Years of 
Cherokee History as Told in the Correspondence of the Ridge-Waite- 
Boudinot Family. Norman (University of Oklahoma Press), 1939. Pp. 
xxiii + 319 + 7 plates + 1 folding chart. 9 K 5% inches. $3.00. 

Forp, Wm.iram W. Bacteriology. Clio Medica. New York and London (Paul 
B. Hoeber, Inc., Medical Book Dept. of Harper and Bros.), 1939. Pp. xi + 
207. 6% X 4% inches. $2.50. [Bibliography of 140 titles.] 

GREENBIE, SYDNEY. Furs to Furrows. An Epic of Rugged Individualism. 
Caldwell, Idaho (The Caxton Printers), 1939. Pp. 413 + 30 plates. 9 X 6 
inches. $3.50. [Bibliography of 9% pages.] 

Harrison, Ross G., and Atsert L. Barrows. Summary statement of the ac- 
tivities of the National Research Council, 1938-39. Science, Vol. 90, pp. 
575-580, 1939. 

Hemet, Wmuiam A. The Frame of the Ancient Greek Maps. With a Discus- 
sion of the Discovery of the Sphericity of the Earth. American Geographical 
Society, Research Series No. 20. New York (American Geographical So- 
ciety), 1937. Pp. x + 141. 8 X 5% inches. $2.50. [Bibliographic footnotes.] 

KAGAN, SoLomon R. Jewish Contributions to Medicine in America. From 
Colonial Times to the Present. Second Edition, Revised and Enlarged. 
Boston (Boston Medical Publishing Co.), 1939. Pp. xxxi + 704. 8% X 6 
inches. $3.50. [Bibliographic footnotes.] 

Meyer, ArtHuUR W. The Rise of Embryology. Stanford University, Calif. 
(Stanford University Press); London (Oxford University Press), 1939. 
Pp. xv + 367 + 58 plates. 9 X 6 inches. $6.00. [Bibliography of 19 pages.] 

Morant, G. M., Compiled by, with the Assistance of B. L. Wetcn. A Bib- 
liography of the Statistical and Other Writings of Karl Pearson. London 
(Biometrika Office, University College), 19039. Pp. viii + 119. 10% * 7% 
inches. 6s. net. 

Prepce, H. T. Science Since 1500. A Short History of Mathematics, Physics, 
Chemistry, Biology. Board of Education, Science Museum. London (H. 
M. Stationery Office); New York (British Library of Information), 1939. 
Pp. 357 + 16 plates. 93% X 6 inches. $2.15. [“Bibliographical Note” of 
3% pages, also bibliographic footnotes in text.] 

Scott, H. Harotp. A History of Tropical Medicine. Based on the Fitzpatrick 
Lectures delivered before the Royal College of Physicians of London 1937- 
38. In Two Volumes. Baltimore (Williams and Wilkins Co.), 1939. 
Pp. xix + iv + 1165 + 13 plates. $12.50 per set. [Bibliography of 814 pages.] 
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Sepcwick, W. T., and H. W. Ty er. Revised by H. W. Ty ier and R. P. 
Bicetow. A Short History of Science. New York (The Macmillan Co.), 
1939. Pp. xxi + 512 + 9 plates. 8% X 5% inches. $3.75. [Bibliography 
of 13% pages.] 

SMITHSONIAN INsTiTUTION. Report of the Secretary of the Smithsonian In- 
stitution and Financial Report of the Executive Committee of the Board of 
Regents for the Year Ended June 30, 1939. Publication 3552. Washington 
(Government Printing Office), 1939. Pp. ix + 139. 9 X 6 inches (paper). 

Tory, H. M. [Editor.] A History of Science in Canada. Toronto (The Ryerson 
Press), 1939. Pp. vi + 152. 9% X 6% inches. $2.50. 

TorHILL, Vincent. Doctor’s Office. With a Foreword by Owen Rutter. Lon- 
don and Glasgow (Blackie and Son), 1939. Pp. vi + 288 + 8 plates. 
7% X 5% inches. 7s. 6d. net. 

Wooprurr, L. L. Microscopy before the nineteenth century. American Natura- 
list, Vol. 73, pp. 485-516, 1939. [Bibliography of 57 titles.] 

Wooprurr, L. L. Edmund Beecher Wilson. American Journal of Science, Vol. 
287, PP. 371-372, 1939. 


5. Sociology, Law, Politics and Religion 


AMERICAN COMMITTEE FOR DEMOCRACY AND INTELLECTUAL FREEDOM. The ac- 
tivities of the Dies Committee. An analysis. New York, January 6, 1940. 
Pp. (of reprint) 14. 

BLUMER, HERBERT. Critiques of Research in the Social Sciences: I. An Appraisal 
of Thomas and Znaniecki’s The Polish Peasant in Europe and America, 
Bulletin 44. Statements by William I. Thomas and Florian Znaniecki, a 
panel discussion, and summary and analysis by Read Bain. New York 
(Social Science Research Council, 230 Park Ave.), 1939. Pp. xvii + 210. 
9 X 6 inches. $1.00 (paper). 

Brown, WittraM. War and Peace. Essays in Psychological Analysis. London 
(A. and C. Black), 1939. Pp. xvi + 93. 7% X 5% inches. 5s. net. [Bib- 
liographic footnotes.] 

BuREAU OF THE CeENsSus. State and Local Government; Special Study No. 9. 
Washington, D. C., December 27, 1939. Pp. 24. 

Camns, Huntincton. The valuation of legal science. Columbia Law Review, 
Vol. 40, pp. 1-13, 1940. [Bibliographic footnotes.] 

CANSLER, CHARLES W. Three Generations. The Story of a Colored Family 
of Eastern Tennessee. Knoxville, Tenn. (Chas. W. Cansler, 1805 Brandau 
Ave.), 1939. Pp. viii + 173. 8 & 5% inches. $1.25. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Post-war peace objectives. 
Text of Prime Minister Chamberlain’s radio speech, November 26, 1939. 
Partial text of statement by Lord Halifax in the House of Lords, December 
5, 1939. Text of President Roosevelt’s letter to Pope Pius XII, January 
7, 1940. Text of address by Pope Pius XII to the Cardinals at Rome, 
December 24, 1939. Partial text of Chancellor Hitler’s New Year procla- 
mation to National Socialist Party. International Conciliation, No. 357, 
PP. 37-63, 1940. 
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Hayakawa, S. I. General semantics and propaganda. The Public Opinion 
Quarterly, April, 1939, pp. 197-208. 

Horr, Tryrcve J. B. Quo Vadis, Europa? International Conciliation, No. 357, 
pp. 64-68, 1040. 

Hocsen, Lancetor. Dangerous Thoughts. New York (W. W. Norton and 
Co.), 1940. Pp. 283. 8% X 5% inches. $2.75. 

Hoover, Epcar J. Annual Report of the Federal Bureau of Investigation, 
United States Department of Justice, July 1, 1938, to June 30, 1939. Wash- 
ington, D. C., 1940. Pp. 32. 

Knorr, S. ApotpHus. Modern medicine in the United States. Past achieve- 
ments and solution of present day problems. New York, 1939. Pp. (of 
reprint) 40. 

Lewis-Faninc, E. Statistics relating to the deterrent element in flogging. 
Journal of the Royal Statistical Society, Vol. 102, Part IV, pp. 565-578, 1939. 

Lunpserc, Georce A. Library and workshop. The diseases of language. Social 
Forces, Vol. 16, pp. 291-293, 1037. [Bibliographic footnotes. ] 

Mavuracu, Retnnart. Die Karaimen in der russischen Judengesetzgebung. 
Zeitschrift fiir Rassenkunde, Bd. 10, pp. 163-175, 1939. 

MELLANBY, Sir Epwarp. Recent Advances in Medical Science. A Study of 
Their Social and Economic Implications. The Rede Lecture Delivered 
before the University of Cambridge on 28 April 1939. New York (The 
Macmillan Co.) ; Cambridge (The University Press), 1939. Pp. 62. 7% X 
4™% inches. 75 cents. 

Murray, Donatp. The Philosophy of Power. First Principles. London (Wil- 
liams and Norgate), 1939. Pp. 336. 83%4 X 5% inches. 12s. 6d. net. [Bib- 
liography of 9 pages.] 

ScHERMAN, Harry. What is this war about? Saturday Review of Literature, 
Vol. 21, November 18, 1939. Pp. (of reprint) 31. 

Snepecor, GeorceE W. Design of sampling experiments in the social sciences. 
Journal of Farm Economics, Vol. 21, pp. 846-855, 1939. [Bibliographic 
footnotes. ] 

WELLEs, SUMNER. Consultative meeting of Foreign Ministers of the American 
Republics. Panama, Republic of Panama, September 23 to October 3, 1939. 
International Conciliation, No. 356, pp. 5-32, 1940. 

Witis, HucH Evanper. The Constitution of the United States at the End of 
One Hundred Fifty Years. Bloomington, Ind. (Indiana University), 1939. 
Pp. 72. 10 X 7 inches. 


6. Economics 


Baker, O. E., Ratpu Borsopr, and M. L. Witson. Agriculture in Modern Life. 
New York and London (Harper and Bros.), 1939. Pp. vii + 303. 9% X 
5% inches. $3.50. [Bibliographic footnotes. ] 

Cowes COMMISSION FoR RESEARCH IN Economics. Report for 1939. Chicago, 
1940. Pp. 18. 9 X 6 inches. 

Foster, Witt1Am T. Loan Sharks and Their Victims. Public Affairs Pamphlets, 
No. 39. New York, 1940. Pp. 31. [List “For Further Reading” of 2 pages.] 
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KinG, WILLForD I. Can production of automobiles be stabilized by making their 
prices flexible? Journal of the American Statistical Association, Vol. 34, 
pp. 641-651, 1939. [Bibliographic footnotes. ] 

New York State Tax Commission. Motor Fuel Tax Law of New York with 
Regulations and General Instructions. Albany, N. Y., January 10, 1940. 
Pp. 29. 9 X 5% inches. 

New York State Tax Commission. Annual Report of the State Tax Com- 
mission 1938. (Part I of the Annual Report of the Department of Taxa- 
tion and Finance). Legislative Document (1939), No. 11. Albany, 1939. 
Pp. 378. 854 X 5% inches. 

Roos, CHARLES F., and Vicror von SZeELISKI. The concept of demand and 
price elasticity—the dynamics of automobile demand. Journal of the American 
Statistical Association, Vol. 34, pp. 652-666, 1939. [Bibliographic footnotes. ] 

Snyper, CarL. Capitalism the Creator. The Economic Foundations of Modern 
Industrial Society. New York (The Macmillan Co.), 1940. Pp. xii + 473. 
0% X 6% inches. $3.75. [Bibliography of 1 page.] 

Weis, Rates G., and Jonn S. Perkins [Compiled by]. New England Com- 
munity Statistical Abstracts. Social and Economic Data for 175 New 
England Cities and Towns. Prepared for the Industrial Development Com- 
mittee of the New England Council. Boston (Bureau of Business Research, 
Boston University College of Business Administration), 1939. Pp. 15 + 
[350]. 11 X 8% inches. $3.50 (paper). 


7. Education 


A.ter, W. C. Concerning academic freedom and tenure. Bulletin of the Ameri- 
can Association of University Professors, Vol. 25, pp. 400-407, 1939. [3 
bibliographic footnotes. ] 

AmuUNATEGUI JoRDAN, GaBRIEL. Memoria Correspondiente a 1938 que Eleva a 
Conocimiento del Sefior Ministro de Educacion Publica el Director del 
Servicio. Santiago, Chile (Direccién General de Bibliotecas, Archivos y 
Museos), 1939. Pp. 154. 7% X 4% inches (paper). 

[BacHMAN, Georce W.] Report of the Director of the School of Tropical 
Medicine of the University of Puerto Rico, under the Auspices of Columbia 
University. San Juan (University of Puerto Rico); New York (Columbia 
University), 1930. Pp. 98. [In English and Spanish.] 

Brewer, JosePH. Education and the modern world. General Semantics (Arrow 
Editions), New York, pp. 54-58. Chicago (Institute of General Semantics), 
1938. 

CAMPBELL, Douctas G. General semantics in education, counseling, and therapy. 
N.E.A. Proceedings, 1939. Pp. (of reprint) 7. [Bibliographic footnotes.] 

Heiss, ELwoop D., ELttswortaH S. Osourn, and C. Westey HorrmMan. Modern 
Methods and Materials for Teaching Science. New York (The Macmillan 
Co.), 1940. Pp. x + 351. 8% X 5% inches. $2.50. [Bibliography of 18 
pages. ] 

Kenpic, M. M. Language re-orientation of high-school curriculum and scientific 
control of neuro-linguistic mechanisms for better mental health and scho- 
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lastic achievement. General Semantics (Arrow Editions), New York, pp. 
65-70. Chicago (Institute of General Semantics), 1938. [Bibliographic 
footnotes. } 

Kenoic, M. M. A proposed research investigation valuable in the improvement 
of teaching on the junior college level: Application of a method for scien- 
tific control of the neuro-linguistic and neuro-semantic mechanisms in the 
learning process. Printed for private distribution only. (Institute of Gen- 
eral Semantics), Chicago, 1935. Pp. (of reprint) 15. 

Korzysski, ALFRED. Extensionalization in mathematics, mathematical physics, 
and general education. General Semantics (Arrow Editions), New York, 
pp. 31-36. Chicago (Institute of General Semantics), 1938. 

Korzypski, Atrrep. A Memorandum on the Institute of General Semantics. 
Chicago, 1940. Pp. 16. 8% X 5% inches. 

Micure, SARAH. A new general language curriculum for the eighth grade. 
Modern Language Journal, Vol. 22, pp. 343-347, 1938. 

Wetnserc, Atvin M. General semantics and the teaching of physics. American 
Physics Teacher, Vol. 7, pp. 104-108, 1939. [Bibliographic footnotes.] 

WelsKorTen, Herman G., ALPHONSE M. SCHWITALLA, WiLL1AM D. Cutter, and 
Hamitton H. Anperson. Medical Education in the United States 1934- 
1939. Prepared for the Council on Medical Education and Hospitals of the 
American Medical Association. Chicago (American Medical Association), 
1940. Pp. [12] + 2590 + 4 charts. 10% X 7% inches. $1.00 (paper). 

WisHart, Jonn. Some aspects of the teaching of statistics. Journal of the 
Royal Statistical Society, Vol. 102, Part IV, pp. 532-564, 1939. 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


ArcupoLtp, Ricnarp, and A. L. Ranp. New Guinea Expedition. Fly River 
Area, 1936-19037. New York (Robert M. McBride and Co.), 1940. Pp. 
xviii + 206 + 1 folding map. 10 X 7% inches. $3.50. 

BacsHAWE, THomas W. Two Men in the Antarctic. An Expedition to Graham 
Land 1920-1922. With a Foreword by Frank Debenham. New York (The 
Macmillan Co.); Cambridge (The University Press), 1939. Pp. xxi + 
292 + 19 plates + 1 folding chart. 8% 5% inches. $3.75. 

Cyrecax, Ricnarp J. Sir John Franklin’s Last Arctic Expedition. A Chapter 
in the History of the Royal Navy. London (Methuen and Co.), 1939. Pp. 
xviii + 222 + 3 folding maps. 8% X 5%4 inches. 12s. 6d. net. [Biblio- 
graphic footnotes throughout.] 

v. Ercxstept, Fretuerr. Forschungen in Siid- und Ostasien. III. Im Rotfluss- 
delta und bei den obertonkinesischen Bergvolkern. Zeitschrift fiir Rassen- 
kunde, Bd. 10, pp. 120-162, 1939. 

E.win, Verrier. The Baiga. With a Foreword by J. H. Hutton. London 
(John Murray), 19390. Pp. xxxi + 550 + 54 plates. 834 X 6 inches. 30s. 
net. [Bibliographic footnotes.] 

von Hacen, Victor WoLrcanGc. Ecuador the Unknown. Two and a Half Years’ 
Travels in the Republic of Ecuador and Galapagos Islands. New York 
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(Oxford University Press), 1940. Pp. 296 + 31 plates. 8%4 5% inches. 
$3.50. 

Kent, Kate Pecx. The braiding of a Hopi wedding sash. Plateau: (Museum 
of Northern Arizona, Flagstaff), Vol. 12, pp. 46-52, 1940. [Bibliography of 
6 titles.] 

Lampiz, THomas A. A Doctor Without a Country. With an Introduction by 
Howard A. Kelly. New York, London and Edinburgh (Fleming H. Revell 
Co.), 1939. Pp. 252. 8 & 5% inches. $2.00. 

MEssEL, RupotpH. Refuge in the Andes. London (John Lane the Bodley 
Head), 1939. Pp. 285 + 16 plates. 8% X 5% inches. 10s. 6d. net. 

Mret_cHe, Hakon. Journey to the World’s End. Edinburgh, London and Glas- 
gow (William Hodge and Co.), 1939. Pp. [12] + 297 + 16 plates. 12s. 
6d. net. 

Scuempt, Water. Die europdischen Rassen, ihre Zuchtraume und ihre Kul- 
turleistungen. Zeitschrift fiir Rassenkunde, Bd. 10, pp. 198-205, 1939. [Bib- 
liography of 6 titles.] 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


HICKMAN, CLEVELAND P. Functional Human Anatomy. New York. (Prentice- 
Hall, Inc.), 1940. Pp. xxxv + 501. 9 X 6 inches. $3.75. [Bibliography 
of 21 titles.] 

OmBREDANNE, L. Les Hermaphrodites et la Chirurgie. Paris (Masson et Cie), 
1939. Pp. 322. 10 X 6% inches. 85 francs (paper). [Bibliography of 3 
pages. ] 

Stern, M. Russett. Mechanics of the mandible. Dental Survey, February, 
1940. Pp. (of reprint) 8. 


2. Physical Anthropology and Anthropometry 


v. Ercxstept, Frur. MRechnen oder Sehen? Bemerkungen zur Methode der 
Rassensystematik. Zeitschrift fiir Rassenkunde, Bd. 10, pp. 189-198, 1939. 
[Bibliographic footnotes.] 

v. Ercxstept, Econ Frur. Rassen im schlesischen Raum. Sinn und Ergebnisse 
der Rassenuntersuchung Schlesiens. (Rus.). Raumforschung und Raum- 
ordnung, Jahrg. 3, pp. 424-436, 1939. 

Morant, G. M. The Races of Central Europe. A Footnote to History. Preface 
by J. B. S. Haldane. London (George Allen and Unwin), 1939. Pp. 163. 
7% X 4% inches. 5s. net. [Bibliography of 3% pages.] 

Riserro, Leonrp1io [Published under the direction of]. Arquivos de Medicina 
Legal Identificacao. Publicagdo Oficial do Instituto de Identificagéo, Ano 
IX—N. 17. Rio de Janeiro (Imprensa Nacional), 1939. Pp. xxiii + 486 + 
20 plates. 9% X 6% inches. (Paper). [Bibliographic footnotes.] 

Stewart, T. Date. Anthropometric Observations on the Eskimos and Indians 
of Labrador. Material and data collected by William Duncan Strong. An- 
thropological Series, Field Museum of Natural History. Volume 31, Num- 
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ber 1. Publication 462. Chicago (Field Museum of Natural History), 
1939. Pp. 163 + 16 plates. 9% X 6% inches. $1.75 (paper). [Bibliography 
of 5% pages.) 

Srewart, T. Date. A new type of artificial cranial deformation from Florida. 
Journal of the Washington Academy of Sciences, Vol. 209, pp. 460-465, 
1939. [Bibliography of 8 titles.] 


3. Constitution 


Gemmm, H. Die Anamnese in der anthropologischen Forschung. Zeitschrift 
fiir Rassenkunde, Bd. 10, pp. 209-211, 1939. [Bibliography of 11 titles.] 


V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


Brain, W. Russett. Recent Advances in Neurology. Fourth Edition. Phila- 
delphia (The Blakiston Co.), 1940. Pp. ix + 364. 7% X 5% inches. $5.00. 
[Bibliography at the end of each chapter.] 

Burripce, W. A _ new colloido-physiological psycho-logics. General Semantics 
(Arrow Editions), New York, pp. 84-87, 1938. 

GELLHORN, Ernst, and Epwarp H. LAMBert. The Vasomotor System in Anoxia 
and Asphyxia. A Study of the Adjustment of the Mammalian Organism. 
Urbana (University of Illinois Press), 1939. Pp. 71. 11 X 8 inches. $1.00 
(paper) ; $1.50 (cloth). [Bibliography of 6% pages.] 

Hou, H. C., P. G. Mar, T. G. Ni, and B. E. Reap. Nutritional Studies in 
Shanghai. A report upon the nutritional status of certain Shanghai Groups 
1937-39, dietary surveys and a study of the value of various food supple- 
ments. Chinese Medical Association. Special Report Series No. 12. Shang- 
hai (Chinese Medical Association, Bookselling Dept.), 1939. Pp. [4] + 92. 
0% X 6Yinches. $1.00 (paper). [Bibliography at the end of each chapter.] 

Lewis, A. A., and C. W. Turner. The Mammogenic Hormones of the Anterior 
Pituitary. I. The Duct Growth Factor. Missouri Agricultural Experiment 
Station, Research Bulletin 310. Columbia, Mo. (University of Missouri), 
1939. Pp. 72. 9 X 6 inches. [Bibliography of 4 pages.] 

Lucas, Mirtam Scorr. Elements of Human Physiology. Philadelphia (Lea 
and Febiger), 1940. Pp. 400. 9% X 5% inches. $4.50. 
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